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iv, surj.). This includes thirty-eight depositions in surrejoinder, 
thirty-one of which were from witnesses who had not before testified 
in the cause, and two («positions of two new witnesses called at 
the close, in all 266 pages. The defendants’ exhibits are bound with 
this volume. 

Also sundry instruments and some photographs, a list of which is 
given at the end of the defendants’ volume in surrejoinder. 


RECAPITULATION. 


Volumes. Pages of Exhibits. Pages of Deps. Depositions. 


For complainants, 4 1047 2493 169 
For defendants, 4 160 2746 366 
Total, 8 1207 5239 


The progress of the case has been as follows: The bill 
sworn to Oct. 9, 1880, and filed Oct. 20, 1880. The prelimina:, 
injunction was granted Nov. 22, 1880. The defendants’ answers 
were filed Jan. 6, 1880. The replication was filed Feb. 7, 1881. 

Complainants’ prima facie proof was taken Feb. 16 and 17, 1881 
(complts, i, pp. 19 to 104 inclusive). The principal part of this 
consists of documentary evidence, title, charters, etc. 

The defendants’ proofs were begun at Harrisburg, April 19, 1881, 
before Frederick M. Ott, Esq., notary public, appointed special 
examiner to take testimony in the cause. ‘Their testimony was con- 
tinued from time to time at Harrisburg, Philadelphia and New 
York, and was completed April 28, 1882. They called one hun- 
dred and twenty-eight witnesses. This testimony is contained in 
two volumes, making 1340 pages, paged consecutively, and is 
here cited as “defts, i,” and “defts, ii.” The defendants have also 
printed some exhibits, bound in vol. iv. In addition to this they 
have introduced as exhibits seventeen instruments, alleged to have 
been made by Drawbaugh at various times, and also some models 
recently made for this case, have provided an atlas containing photo- 
lithographs of drawings recently made from said instruments, and 
have filed some photographs. 
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The complainants next took their proofs in reply. The 
depositions of Alexander Graham Bell and of Thomas A. Watson 
had previously been taken in other cases, and it was agreed by 
written stipulation, dated June 1, 1881, printed in the complainants’ 
proofs, p. 105, that these depositions, copies of which were annexed 
to the stipulation and filed, should stand as evidence in this cause 
with the same effect as if herein taken and sworn to, the witnesses, 
however, to be recalled for further examination and cross-exami- 
nation if desired. In pursuance of this, their depositions, taken in 
the summer of 1879 in another suit, were put in evidence, together 
with the second deposition of Mr. Thomas A. Watson, given March 
10, 1881. Both these gentlemen were again called to the stand, 
reswore to their former depositions, and were cross-examined in this 
case by Mr. Hill, counsel for the defendants herein. The deposition 
of Mr. Bell is printed in the complainants’ proofs, pp. 105 to 200, 
inclusive, and his cross-examination, occupying a month, in complain- 
ants’ proofs, vol. ii, pp. 1572-1703. The two depositions of Mr. 
Watson and his cross-examination by Mr. Hill are printed in com- 
plainants’ proofs, pp. 200 to 333, inclusive. The depositions of two 
persons who had early intercourse with Mr. Bell were taken at 
Boston in the fall of 1882, and in them were incorporated the depo- 
sitions which these two witnesses had given in a former suit in the 
summer of 1879. These are the depositions of Prof. Clarence J. Blake 
and Mr. Edward L. Wilson, printed in complainants’ proofs, vol. 
i, pp. 835 to 350 inclusive. The complainants began their testimony 
in reply relating to Drawbaugh’s pretensions, at Harrisburg, July 13, 
1882, and continued it at Harrisburg, Baltimore, Philadelphia and 
Boston from time to time until May 10, 1883. They called ninety- 
seven witnesses in all. This testimony for the complainants, making 


e 


1741 printed pages, is contained in two volumes, cited as “ complts, 


i,” and “complts, 11.” The complainants also introduced a consid- 
erable number of exhibits, making 1047 printed pages, bound in 
one volume, marked “ Complts, iv, Exhibits.” 


The defendants then began testimony in rebuttal, called “ surre- 


buttal.” This was actually commenced at Harrisburg, Oct. 23, 1883, 


and continued from time to time until it was concluded, March 24, 
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1884. This makes 1140 printed pages, 199 witnesses, is bound in 
one volume and cited as “ defts, surbtl,” being defts, vol. ili. 

The complainants then began testimony in rejoinder at Philadel- 
phia, April 10, i884, and completed it May 24, 1884, having 
examined 50 witnesses. This testimony, making 602 printed pages, 
is paged consecutively at the end of the complainants’ proofs, mak- 
ing pp. 1742 to 2543 thereof, marked “Complts, iii, Rejoinder,” 
and cited as “complts rej” or “complts, iii.” The exhibits intro- 
duced in the course of this rejoinder are printed with the text. 

The defendants then took some testimony in surrejoinder, namely, 
38 witnesses, covering 250 pages, commencing at Harrisburg, June 
4, 1884, and ending June 13, 1884. / It makes defts, vol. iv. 

The complainants then took closing proofs in rebuttal of the de- 
fendants’ surrejoinder. These proofs, begun at Harrisburg, June 14, 
1884, contain seventeen depositions and some papers. They are 
paged with the complainants’ other proofs, covering pages 2345- 
2493, and are bound with the complainants’ rejoinder, at the end of 
complainants’ vol. iii, and are cited as “ complts, iii.” 

The defendants then took two closing depositions, covering 16 
pages, which are bound at the end of the defendants’ surrejoinder 
(defts, iv). 

The testimony for the respective parties will be discussed else- 
where. It is convenient here to give a brief general statement of 
its nature. 

The case of the patentee, Alexander Graham Bell. It is proved 
by papers written in 1874 and 1875, clear, explicit and unmis- 
takable in terms, and by disclosures made in each of those 
years to eminent scientific men (Dr. and Prof. Clarence J. 
Blake and Prof. Charles R. Cross), that Mr. Bell had reached the 
conception of exactly the method of and the apparatus for trans- 
mitting speech by electricity, afterwards shown and claimed in 
his patent, was endeavoring to devise improvements to increase 
the volume of sound, and that the practical transmission of speech 
was the end he had in view. In the fall of 1875 he drew his speci- 
fication himself, filed it Feb. 14, 1876, and his patent issued March 
7, 1876, as No. 174,465. The apparatus therein described, when 
used and operating in the exact manner therein set forth, will, both 
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theoretically and practically, transmit speech. The mode of opera- 
tion described in the body of the specification and in the fifth claim 
is complete and adequate to that end; and, if any part of it be 
omitted, speech will not be transmitted. No addition tc it is needed ; 
and, so far as it is departed from, transmission becomes imperfect or 
impossible. 

The apparatus was exhibited in operation to the judges at the 
Centennial Exhibition in June, 1876, and was officially pronounced 
by them, through reports drawn by Joseph Henry and Sir William 
Thomson, to be “the greatest marvel hitherto achieved by the elec- 
tric telegraph.” Ina few weeks Mr. Bell became famous through- 
out the civilized world as the first and only inventor of the electric 
speaking telephone. The telephone was at once called for by the 
community, and before the patent was eighteen months old, several 
thousand of them, with improvements subsequently added and 
patented, were in successful commercial use. When Drawbaugh 
was first heard of as a claimant for this invention, Mr. Bell’s patent 
was more than four years old, and more than 100,000 speaking 
telephones, operating according to his method and paying royalty 
to his patent, had been put in use by him and his associates. No 
others were in use anywhere. 

It is thus clear, by proof which does not rest upon memory, but 
which is part of the history of the times, that : 

Mr. Bell sought to invent a speaking telephone. 

He did invent it and patent it. 

He became famous as the inventor and producer of that which was 
new to science and to the arts. 

The community did, in fact, receive from him, and from no one 
else, this new art. 

The case of the claimant, Daniel Drawbhaugh. He was first heard 
of by the world, as a claimant for this invention, in July, 1880, when 
his pretensions became the chief stock in trade of the defendant cor- 
poration, with a paper share-capital of $5,000,000. The allegation 
on his behalf is that, many years before Mr. Bell first turned his 
attention to the subject and as early as 1867-8, the claimant had 
actually constructed complete and practical working instruments. 

But, on the other hand, this is coupled with the admission that, up to 
the time this controversy began, in the summer of 1880, he had not 
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tion described in the body of the specification and in the fifth claim 
is complete and adequate to that end; and, if any part of it be 
omitted, speech will not be transmitted. No addition to it is needed ; 
and, so far as it is departed from, transmission becomes imperfect or 
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Centennial Exhibition in June, 1876, and was officially pronounced 
by them, through reports drawn by Joseph Henry and Sir William 
Thomson, to be “the greatest marvel hitherto achieved by the elec- 
tric telegraph.” Ina few weeks Mr. Bell became famous through- 
out the civilized world as the first and: only inventor of the electric 
speaking telephone. The telephone was at once called for by the 
community, and before the patent was eighteen months old, several 
thousand of them, with improvements subsequently added and 
patented, were in successful commercial use. When Drawbaugh 
was first heard of as a claimant for this invention, Mr. Bell’s patent 
was more than four years old, and more than 100,000 speaking 
telephones, operating according to his method and paying royalty 
to his patent, had been put in use by him and his associates. No 
others were in use anywhere. 

It is thus clear, by proof which does not rest upon memory, but 
which is part of the history of the times, that : 

Mr. Bell sought to invent a speaking telephone. 

He did invent it and patent it. 

He became famous as the inventor and producer of that which was 
new to science and to the arts. 

The community did, in fact, receive from him, and from no one 
else, this new art. 

The case of the claimant, Daniel Drawhaugh. He was first heard 
of by the world, as a claimant for this invention, in July, 1880, when 
his pretensions became the chief stock in trade of the defendant cor- 
poration, with a paper share-capital of $5,000,000. The allegation 
on his behalf is that, many years before Mr. Bell first turned his 
attention to the subject and as early as 1867-8, the claimant had 
actually constructed complete and practical working instruments. 
But, on the other hand, this is coupled with the admission that, up to 
the time this controversy began, in the summer of 1880, he had not 


6 APPENDIX NO. 1.—ABSTRACT OF THE TESTIMONY. 


applied for a patent nor filed a caveat; that he had never put any 
instrument to practical use, but had merely tried, from time to time, 
from one room of his machine shop to the other, instruments tem- 
porarily set up and connected for each experiment, and then taken 
down and laid away; that he had never offered them for sale or for 
use; that no man had ever sought one of his instruments for use ; 
and that the community, in fact, had not obtained from him any 
knowledge of the art, but had obtained all its knowledge from Mr. 
Bell and his successors. 

The defendants’ evidence to prove the claimant’s story consisted 
of the recollections of witnesses, who stated that at Drawhaugh’s 
shop they had seen instruments or heard speech through instruments 
which he called talking machines, and which he said were of his 
invention; and of depositions from other witnesses, who stated that 
they had heard Drawbaugh and others say that Drawbaugh had a 
talking machine. No paper written before 1878 connected his name 
in any way whatever with any attempt to transmit speech. The 
defendants also introduced seventeen instruments, which, they 
alleged, had been made by Drawbaugh at various times, both before 
and after the date of the Bell patents in suit, and certain other 
instruments recently made for the purposes of this suit, and alleged 
to be more or less improved reproductions of former instruments. 

We have observed (p. 82, enfra, and elsewhere) that the disputed 
allegations which the defendants must prove to make out a story 
legally sufticient or credible on its face do not consist with the facts 
of Drawbaugh’s history, admitted in the answer and in his deposi- 
tion. To those we add other facts, established by writings or by 
indisputable proof, together with every paper which refers to him as 
the inventor of anything. If the defendants’ allegations do not 
square with all their positive facts, the Court will neither believe 
them nor act upon them. This is the judicially established test; 
and it is established because the conclusions which discreet men 


draw from those facts, by applying to them the ordinary rules which 


govern human conduct, afford a higher grade of proof than mere 
recollections. That test is peculiarly called for here. All that the 
defendants offer rests upon ancient recollections exerted in behalf 
of a friend and neighbor, by men who admit their intelligence and 
mental condition to be such that for ten years they knew of and 
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lived alongside of the only speaking telephone in the world, and 
were neither interested in it nor affected by it. 

The complainants also introduced the depositions of a large number 
of neighbors whose relations to Drawbaugh and his work were such 
that if he had had operative speaking telephones they would have 
known of them, and these witnesses testified in substance that they 
had not beard of such things, nor of him as the inventor of them, and 
did not believe the defendants’ story. They also introduced the posi- 
tive testimony of a considerable number of witnesses, who testify that 
if Drawbaugh had had such an apparatus he would have found no 
difficulty in getting from his friends and neighbors the means to 
patent it and bring it into use. They also introduced proof to show 
specific errors and falsehoods in the defendants’ testimony. They 
did this with such undoubted certainty and to such an extent as to 
destroy all confidence in the whole mass of testimony among which 
these falsities occur. 

Among other things bearing directly on the issues and also on the 
credibility of the witnesses who allege that they heard speech, the 
complainants proved positively that the earlier instruments are in- 
capable of transmitting what the witnesses think they heard, or 
anything like it. They will not transmit speech. 

They added proof concerning Mr. Bell’s inventions and patents in 
suit. 

In the course of various endeavors by the defendants to fix dates of 
certain alleged visits to the shop of Drawbaugh, sundry coll atera 
issues arose. Two of these acquired considerable apparent impor- 
tance from the nimber of witnesses called to them. One related to 
the question whether certain bridges upon the Yellowbreeches Creek 
were destroyed in August, 1873, and the other related to the 
date of a certain hydraulic ram furnished by Drawbaugi and put 
upon the farm owned by Thomas Draper, and occupied by George 

‘W. Kissinger, at Marysville, about eight miles from Harrisburg. 
The defendants occupied a large portion of their surrebuttal and 
surrejoinder in evidence upon these questions. Upon the bridge 
question they called fifty witnesses; upon the ram question they 
called sixty-seven. | 

The bridge question at most went merely to the amount of 
credit due the defendants’ witness, E. B. Hoffman (No. 67, p. 136, 
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infra), whose testimony was very weak at the best. The ram ques- 
tion affects the date of the visit of the defendants’ witness, Thomas 
Draper (No. 124, p. 257, infra). 

They also, in their surrebuttal, called witnesses who said that they 
had heard certain named persons, chiefly Daniel Drawbaugh and his 
brother, Henry F. Drawbaugh, but also some others, say in 1868, 
1869 and 1870 and subsequently, that Daniel Drawbaugh had a talk- 
ing machine, and that it was common talk in the community from 
about 1868, 1869, 1870 and afterwards, that he had one; and they 
added some cumulative depositions about talking machines. 

The complainants in their rejoinder chiefly confined themselves to 
meeting the evidence introduced by the defendants upon the subject 
of the bridges and the ram; and also added a few witnesses about 
talking machines. 

A few observations may be made upon the manner in which the 
defendants took their testimony. 

Hearsay.— Their record consists very largely of hearsay evidence. 
Whenever it becomes material, if it ever does, to prove that a claim- 
ant was busying himself in the endeavor to invent a talking machine 
at a certain period, mention of it at the time by himself, his acquaint- 
ance and neighbors, is of course competent evidence to prove not 
that he actually had a talking machine, but that the subject had oc- 
curred to him. But upon the question whether he had a successful 
one or not, or what its construction was, or whether it was a string 
telephone or an electric telephone, the mere statements of the claimant 
and of others that he had one are mere hearsay and incompetent. Most 
of this testimony cannot be successfully objected to, because it is com- 
petent for the lower and less important proof; but the Court will see 
that it is of very little value in any case. It is however introduced 
to a great extent by the defendants, and made to present an appear- 
ance of strength to which their proofs are not entitled. On the other 
hand, where the defendants introduce a witness who swears that he 
heard mention made that there was a talking machine at Drawbaugh’s 
shop, it is always competent for the cross-examining party to ask him 
precisely what it was that he heard, because if the rumor was that 
the claimant had one there, but had not been able to make it work 
successfully, the party introducing the rumor must take it as it is. 
The defendants, in the course of their testimony, have introduced 
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witnesses who swear that they heard A B say at a certain time or 
a certain place that he had seen the talking machine at Drawbaugh’s 
shop. So far as this stands merely as part of a common rumor, it 
might be competent for the purpose and under the limitations already 
stated, though of insignificant value ; but, so far as it is an attempt to 
proveanything definite, it is, of course, incompetent and of no value. 
But that is not all. Although the technical rules of evidence do not 
always rigidly oblige a party to call the most satisfactory evidence 
instead of the least satisfactory, when both belong to the same class, 
yet a court in equity, passing upon a question of fact, always finds 
it a subject of observation, and sharp observation, that a party, hav- 
ing within his reach the strongest evidence of a certain class, what- 
ever the class may be, refrains from furnishing it to the Court, and 
lays before the Court the weaker evidence of the same class, although 
it be technically admissible. (See the authorities on this point in 
the body of the brief.) 

It turns out in this case that the defendants have introduced the 
depositions of persons who do not profess to have any knowledge of 
the alleged talking machines themselves, but who simply swear that 
they heard A B, at a certain time or place, say that Drawbaugh had 
a talking machine. In the larger part of these cases it is proved 
affirmatively that the person named was, at tho time of the taking 
of the testimony, living, a neighbor of Drawbaugh’s, or within 
easy reach, and might have been called by the defence, but was not. 
In some instances, notably in that of Henry F. Drawbaugh, the 
person referred to was a witness who had been called by the 
defence, and whose own testimony by no means came up to what 
the defendants called others to assert about him. Thus Henry F. 
Drawbaugh testified that he never saw a talking machine at his 
brother’s shop before the summer of 1872. The defendants intro- 
duced witnesses in surrebuttal, who swore that in 1868 Henry F. 
Drawbaugh had said that he had seen and actually successfully 
talked through a talking machine at his brother’s shop. The same 
course was taken about several other witnesses called by the defend- 
ants. We are justified, from these samples, in asserting that when- 
ever the defence have resorted to this second-hand proof of alleged 
knowledge it was because the witnesses whom they might have 
called, and should have called if their story were true, could not 
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testify to it. Weare right, therefore, in calling upon the Court to 
reject such proof, not merely because it is technically incompetent, 
but because in its nature it is unsatisfactory, and is, in fact, an ad- 
mission that the better grade of evidence, if laid before the Court, 
would be unfavorable to the defence. The defendants have at least 
fifty witnesses who profess to no knowledge except from such mere 
hearsay. 

No witness for the defence is able to describe what he saw. With 
the doubtful exception of one of Drawbaugh’s family, not a witness 
pretends to have known how the alleged instruments operated, nor 
how any of them were made, so that if Drawbaugh and his box of 
instruments had been destroyed, all knowledge of what he had done 
(whenever it was) would have perished. It is admitted that the pub- 
lic never learned from him how to transmit speech. Such a condi- 
tion of things does not constitute in law a disclosure to the public, 
either theoretical or practical. But more than that, no mass of 
witnesses whose observations were so cursory and whose intelli- 
gence was so low can offer proof sufficient to identify instruments 
or afford a basis for judicial action in such a case. 

Leading questions. — The defendants have habitually put in 
their testimony by means of leading questions. The witness was 
generally asked specifically if he had not at a certain visit or 
at a certain time seen a talking machine, and when it came to 
a question of identification he was rarely asked to pick one out 
from all the instruments shown, or to describe it; a particular 
instrument or two or three instruments were generally thrust be- 
fore him, and he was asked to state whether those were the ones 
that he saw ata time named. ‘The reason for this is apparent from 
certain cases where a witness, having alleged a visit at a certain 
date, and being asked to pick out of all the exhibits those which he 
saw, selected instruments which, by the defendants’ own confession, 
were not made until several years afterwards. It is rather a waste of 
time to object to such questions, because they will be put in spite of 
objections, and the Court must read them. It is not necessary for a 
proper consideration of the case that a formal objection should be 
taken, for the Court, though it admit the question and answer as 
technically competent, knows that when practised counsel put such 
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questions habitually, it is because habitually they know that the wit- 
nesses cannot be trusted, either from lack of intelligence or lack 
of memory, to give the desired answer under any other form of 
question. Such an examination is, therefore, of itself a confession 
of weakness, and we ask the Court to scrutinize the depositions in 
this view. 

Cross-examination. The object of a cross-examination is some- 
times to test the memory by inquiries on collateral matters, sometimes 
to ascertain whether the witness is as fairly intelligent as can be 
expected of a man of his class; but, so far as regards the matter 
inquired of in chief, the object of a cross-examination is to find 
what is really in the mind of the witness on the subject. It will be 
observed that the cross-examination carried on by the defendants’ 
counsel, particularly that carried on by the counsel who cross- 
examined for the defence during the complainants’ rejoinder, was 
in large part a mere attempt to confuse the witness, to coax or 
lead or drag him into some appearance of absurdity, on matters 
not important to the case. Tne Court knows that the moment 
cross-examination degenerates into such a contest between a trained 
counsel and a witness of the class to which the parties had to resort 
very largely in this case, that moment the cross-examination, while 
it might entertain a jury, ceases to be of any aid to the Court in 
weighing testimony. 

One well-known rule is, that if a witness is to be interrogated on 
cross-examination as to alleged statements claimed to be inconsistent 
with his testimony, time, place and circumstance must be brought 
to his attention, and if the statement be in writing it must be put into 
his hands before he is called upon to. answer the question. 


“This course of proceeding is considered indispensable, from a 
sense of justice to the witness” (Greenleaf, § 462). “A witness 
cannot be asked on cross-examination whether he has written such a 
thing, stating its particular nature or purport, the proper course 
being to put the writing into his hands and ask him whether it is his 
writing. And if he is asked generally whether he has made repre- 
sentations of this particular nature stated to him, the counsel is re- 
quired to specify whether the question refers to representations in 
writing or in words alone; and if the former is meant, the inquiry, 
for the reasons before mentioned, will,be suppressed, unless the 
writing is produced” (Ib. § 463). 


a 
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The contrary course was pursued by the defence. The staple 
of several of their longest cross-examinations was the attempt 
to get the witness to swear to something immaterial or outside 
of his direct examination, for the purpose of contradicting him 
by proof of alleged statement. This was pushed to such an out- 
rageous extent that the complainants finally had to instruct the wit- 
ness not toanswer. (See dep. of G. W. Kissinger, complts, ili, __). 

The Court will disregard such cross-examinations, or, rather, 
will look upon them as proof that the defendants know they cannot 
make even an appearance of attack on the witness except by meth- 
ods which the courts always condemn as unfair and dishonest. 

The defendants have called several witnesses to testify to alleged 
conversations with the complainants’ witnesses, said to have been 
held from five to fifteen years ago, and under circumstances not 
likely to impress the alleged listener. The worthlessness of such 
testimony has often been judicially declared. 


The rule of the United States courts that the cros:-examination 
must relate to the subject matter of the examination in chief is well 
known, and is a just one. An ordinary instance of its application is 
found ina witness, called to prove a deed, who can be cross-examined 
as to matters relating to the deed and to the occasion of the execution, 
and his connection with it, but not upon the general merits of the 
case at large. But where a witness is called to swear that he knew 
of the existence of a telephone at the claimant’s shop, anything 
which tends to show that the Court ought not to believe that one was 
there is competent. The defendants cannot exclude from the cross-ex- 
amination facts which have that tendency and are within the knowl- 
edge of the witness, simply by not asking for them themselves: it is 
the office of a cross-exainination to bring them out. A very large 
number of the defendants’ objections, if it was the eye of the Court 
they were intended for, are based on this misconception. Partic- 
ularly in the examination of the claimant Drawbaugh and under the 
issues raised by the defendants’ answer, it is true that no question 
about his history, action and surroundings during the period touched 
by the examination in chief, or even earlier, can be out of place. 
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defendants have made many other objections on the record 
sh are founded on a false view and an entire misunderstanding of 

» rules of evidence. The complainants’ proofs about Drawbaugh, 
vontained in their first two volumes and in their volume of exhibits, 
were not in any sense to be confined to what is technical rebuttal. 
They were to present the complainants’ proofs about the Drawbaugh 
story, and anything which tended to induce a disbelief in the story 
as a whole or in any part of it was competent. The defendants 
dotted the record with objections as if the complainants were con- 
fined to contradicting such special details as the defendants had 
chosen to lay before the Court. On the contrary, one object of the 
complainants was to present to the Court all those positive facts of 
the claimant’s history and surroundings which the defendants had 
carefully kept out of sight. 

It may also be remarked that it is for the claimant to prove his 
case, and it has been more than once decided that the failure of a 
purty so situated to lay before the Court the most persuasive kind of 
evidence accessible among all that legally competent affords ground 
for adecision against him. This rule has been specially held to 
apply to cases where the claimant or other witnesses having the 
best means of knowledge are not called or recalled, where there 
appear to be questions open which they could answer, if the story 
alleged be true. This rule, the authorities for which are given 
elsewhere, is of special value where the Court is to investigate what 
passed in the claimant’s own shop, in his own village, and in the 
presence of his own family and own friends. Every one who is not 
called for him is fairly to be presumed in law to be again-t him, cer- 
tainly to be presumed so where the other side have called enough of 
them to raise this presumption as matter of fact. 

The discussion of the defendants’ evidence isa peculiar task. We 
believe very little of it. We do not believe the story which it is 
introduced to prove. We find in it inconsistent stories neither of 
which we believe. In speaking of them we do not mean to admit 
the truth of either. We are merely endeavoring to ascertain what 
the defendants’ own proofs amount to, how strong any part of 
them would be alone, and whether they are not so self-contradictory 
that the Court cannot rely on any of them. 
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For convenience we here reproduce reduced smote 
the drawings of those instruments produced by Drawbaugh Wie 
the defendants allege were made before the date of the Bell paten_ 
The instruments are in the testimony designated by letters. A full 


notice of these is in the body of the brief. 


F. The body consists of a glass tumbler with the bottom broken off. Cap piece 
of black walnut. It is alleged that a aiaphragm of bladder was stretched over the 
top of the tumbler under the cap piece. The cut is one fourth size of the instrument. 
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B. A tin can, B, partly smeared with green paint and lined with plaster of Paris, 
attached to a rough board by a strip of tin C, the ends of which are nailed to the 
board. It is alleged that a bladder was tied over one end, an armature attached 
to the middle of the bladder, and an electro-magnet fastened to the block in front 
of the armature. The cut is one fourth size. 


This is a view of C as it exists. One fourth size. 
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This is a view of the recent instrument styled ‘‘C reproduced.” One fourth size. 
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I, as it existed when first introduced in the case. 


It consisted merely of a black- 
walnut shell. 
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The recent instrument called ‘‘I reproduced.” It has an iron diaphragm, and its 
electro-magnet is mounted on permanent steel magnets. One fourth size. 
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7 
Section of the black-walnut instrument A. Wooden diaphragm; neutral 
magnet. One half size. 
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Rear view of ** D,” showing the curved permanent steel magnet One half size. 
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* tion of “ D.” Electro-magnet, mounted on permanent curved magnet; iron 
diaphragm ; mouthpiece with thin air space. One half size. 
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One instrument, H, alleged to have been made after the date of the Bell patent, 
is much referred to. The following is one fourth the size of the original. Its 
extraordinary likeness to the well-known Blake transmitter is commented on in the 
body of the brief. 
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Defendants’ Exhibit H. 


The defendants, in sundry questions put to their expert and other 
witnesses, have intimated that they intend to allege the following 
dates for their instruments : — 

B and F, 1867. C and I, 1870. 
A, last half of 1874. D, EK, spring of 1875. 
H, summer of 1876. 


ABSTRACT OF DEFENDANTS’ PROOFS IN CHIEF. 


No.1. Abraham B. Shank, p. 21.— He was the first witness 
called, and having thus been adroitly placed beyond the reach of 
cross-examination as to his services in the case, entered upon his 
real functions as the defendants’ employee, collecting testimony and 
summoning witnesses, large numbers of whom testify that they were 
first spoken to by Shank, e. g., defendants’ surrebuttal, pp. 270, 
279, 287, 315-317, 341, 538. 

He has been town constable for a number of years, but his deposi- 
tion shows his ignorance and lack of intelligence upon all those sub- 
jects which would make him a witness of any value. It shows, 
moreover, the extreme looseness of his memory and his entire lack 
of any sense of responsibility in testifying. 

His story is as follows: That in 1869 he was at Drawbaugh’s shop 
collecting taxes. As is common with the defendants’ witnesses, he 
attempts to fix his date by a merely arbitrary and illusive associa- 
tion. He bought a house and move! to it in February, 1870; 
produces the deed, and then asserts that the visit in question to 
Drawbaugh’s shop was before he had bought that house; but he has 
been in the habit of going to the shop during many years after- 
wards. He says that he had occasion to go to Drawbaugh’s shop 
because he was backward in his taxes. If he was there in 1869 
repeatedly dunning him for that purpose these must have been taxes 
of 1867 or 1868. Now Dirawbaugh, if his story be true, had no 
property on which he could be taxed until he reeeived money from 
the faucet company for his patent and with it bought a double house 
and blacksmith’s shop in Milltown, which he did not acquire until 
the spring of 1868 (Drawbaugh, ans. 480, defts, ii, 876). Dur- 
ing the two years 1867 and 1868 he received several thousand 
dollars, and in 1869 $1,200 in cash (see body of brief) ; and it is per- 
fectly certain that he was not at that time in such a state of poverty 
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that he could not readily pay his taxes. Either this story about 
backwardness with taxes and great poverty in 1868, 1869, is pure fic- 
tion, or else Drawbaugh was a man who, even when he hal the money 
habitually delayed paying his debts and preferred spending his 
money for other purposes. Upon the subject of poverty see brief, 
supra. The witness then testifies that at some of those visits Draw- 
baugh talked to him through F and B, and that he heard and _per- 
tectly understood what was said, but had no conversation with 
Drawbaugh at the time about the invention (ans, 24, p. -3). 

This testimony is untrue, first, because such results cannot be 
obtained with those two instruments, as shown by recent trials of 
alleged reproductions of them; and second, because Harmon Draw- 
baugh, Daniel’s nephew, testifies positively that up to 1870 they did 
not even attempt to get speech through them. (See Harmon Draw- 
baugh, ans. 11, defts, i (p. 173, infra), 575.) Shank also testified 
that the two instruments were about twenty feet apart, separated by 
a single board partition with a door in it, and he did not know 
whether the door was open or closed (p. 23). The voice penetrates 
so easily through such a partition, even if the door were closed, and 
the few sounds which could ever be heard from such an apparatus 
are so faint that no man under such circumstance, unless he be an 
expert of long training, can say whether what he hears comes through 
the airor through the instrument. The witness then says that at 
another time (ans. 27, p. 24), “two, three or four years ” after that, 
he saw instrument A. In answer to a series of leading questions he 
is persuaded to say that it was about the time that the Axle Company 
began manufacturing axles, which time, in point of fact, was the 
spring of 1875. The conversation then was from the upper story to 
the lower story. He says that he did not pay much attention to 
the instrument that was talked into, and does not pretend to identify 
it, and then followed the following, which is a pretty good sample 
of the intelligence and knowledge of the witness : — 

“ @. 45. What did he then say about it? 

“A. Well, he said a good bit about it then; had an argument 
on it; yes, sir; he said it was the greatest invention ever was known ; 
if he, that is, if he had the means to go on with it, he said they 


could talk or rather be a time to come as to talk to the cd country 
same as we can talk here. Then I asked the ques'i:a how the 
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wires could be made across the ocean; he says they would have to 
be sunk to the bottom; and the argument was with me, asthe ocean 
had no bottom at some places, they said; that is about all we had 
then on those things just at that time. 

“@. 46. Did he at that time state how the machine operated, 
that is to say, whether by electricity, magnetism or otherwise ? 

“A. He said it works by electricity.” 


Witness continues, that Drawbaugh showed him some Y-shaped 
steel magnets, “such as you see in stores,” and told him that he was 


going to experiment more and more with them. He says (ans. 81, 
p. 30) that C was one of the first instruments he saw; that is, he 
saw C in 1869, if he is to be believed. He thinks he saw I at some 
time, but he does not know when (ans. 59). As to A, he says 
(ans. 55) that A was an instrument into which Drawbaugh talked. 
Upon the next day after adjournment he says (ans. 98) that it was 
used to listen at. It is a well-admitted fact that A was not used as 
a iransmitter. In ans. 53, he says he saw A about the time the 
Axle Company come into operation, which he states to be 1873 or 
1874; in fact it was 1875. The instrument A is not even alleged 
to have existed in 1873. 

In ans. 60-64 he says that when he first saw the tumbler F and 
heard it the bottom was on; there was water or liquid inside; 
and he saw this through a bladder tied over the top. It is cer- 
tain that this is not correct, fur other witnesses swear that it had 
no bottom on it at similar dates, and he could not have seen through 
a bladder into the interior of a tumbler which was lined with an opaque 
substance, as F is; and water would have been absorbed by the plas- 
ter-of-Paris lining, which wou!d have dropped out if there had been 
any water in it. Moreover, if the bottom had been on the tumbler 
it would be impossible to arrange the alleged carbon box inside and 
fasten on the bladder. He says (ans. 72) that when he saw A, F 
was “ done away with then.” Undoubtedly F must have been “ done 
away with” when A was used; but defendants cannot contend that 
it was “done away with ” in 1873 or 1874, because their witnesses 
repeatedly refer to its alleged use as late and later than that. 

Page 32: he testifies that Drawhbaugh often said that “he hadn’t 
the means to go on with these machineries, except some person or 
some parties would go in with him.” Witness said he could not 
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give any time for that, but that Mr. Drawbaugh said it frequently, 
and in spite of very leading questions (see 103) he could not be in- 
duced to fix any particular time. On cross-examination, p. 35, he 
says that the first talk about alleged poverty was not when he saw 
F and B, but about the time when he first saw A (ans. 120, p. 34) ; 
that from the time when the Ax!e Company started up, in the spring 
of 1875, down to the summer of 1880, witness was at Drawbaugh’s 
shop six or seven times a year, perhaps oftener, but that during all 
that time he did not see any talking machines, except that he 
“might have seen it in 1875. Since that he hasn’t showed me any 
to my best recollection.” (Ans. 121, p. 35.) This is the period 
of the alleged existence of D and E, the only two practical instru- 
ments — and he never saw them. 

Page 34: instrument C was just in the same condition when he 
saw it as it is now, and he alleges that he saw it in 1869. Itis now 
not in working order, but a mere wreck, and if it ever existed as far 
back as that, of course this shows that the witness’s ability to iden- 
tify an instrument is worthless. It appears again that he was fre- 
quently at Drawbaugh’s shop, and as often as six or seven times a 
year from 1874 or 1875 until 1880 (ans. 120, p. 34); that he does 
not pretend to have talked through any instrument but twice; never 
saw any instruments at other times, except perhaps C, through 
which he did not talk, and does not pretend to have seen anything 
except B, F, C, iand A. Now speech cannot be practically trans- 
mitted with these. He madetwo affidavits, one in the summer of 
1880, and one in the fall of 1876. Squire Bowman, to wit, Henry N. 
Bowman, afterwards called by the defendants in surrebuttal, and Mr. 
M. W. Jacobs, defendants’ counsel, took the affidavits. 


No.2. James Brooks, p. 43. — The first knowledge of the alleged 
talking machine that he pretends to in his deposition is that he says 
be saw F and B at Drawbaugh’s shop while working in the grist 
mill, between December, 1873, and April, 1874. On cross-examina- 
tion (p. 46, ans. 30), it appears that he has known Drawbaugh 
from boyhood, and the complainants proved (complts, 11, 1044, ans. 
69, 70) that this man worked for the Faucet Company in Drawbaugh’s 
shop in 1868; this fact is not denied. We begin then with the 
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fact that this witness for the defence who worked for the Faucet 
Company in 1868, and had known Drawbaugh all his life, does not 
pretend to any knowledge of the alleged talking machine before the 
beginning of 1874, and then states that he and a boy in Drawbaugh’s 
shop and in Drawbaugh’s presence carried on a conversation, which 
was perfectly intelligible, through F and B. Of course this is fatal 
to any pretence that talking machines existed during the time of the 
Faucet Company, upon which topic see brief, supra. The witness says 
that the person speaking to him was a small boy. There have beena 
number of references to Drawbaugh’s son Harry as a boy who at 
some time or other was in the habit of talking to persons through the 
talking machine at bis father’s shop. This lad, the claimant's oldest 
son, was born Oct. 18, 1867, and died Dec. 25, 1881 (complainants’ 
rejoinder, ill, p. 2078). 

It is absurd to suppose that he, at the time mentioned by this wit- 
ness, 1874, and still more at the earlier periods related by others, 
could have taken such an instrument as F, adjusted it and readjusted 
it as the tests in New York showed was needed every few moments, 
and produced intelligible speech through it. Moreover, it is demon- 
strated as a fact in the case that intelligible conversation or sentences 
cannot be transmitted and consequently never were transmitted by 
F and B. Drawbaugh himself testifies also that at this time, 
December, 1873, to April, 1874, F and B were given up and retired 
to the attic (defts, ii, 1030-1). 

It is certain also that if F and B were the exhibition instruments 
in the spring of 1874 (for the use with this man is merely alleged to 
be as a matter of exhibition and curiosity), all the pretences of the 
previous existence of C and I or any better instrument are false. 
Drawbaugh testifies that after making the better instruments he 
sometimes showed but did not use the superseded ones (defts, ii, 902, 
1108, and see Shank, p. 19, supra). His testimony, if true, there- 
fore, is clearly disproof of the existence of anything beyond F and B 
in the spring of 1874. The witness has only an arbitrary recollec- 
tion to fix the date, and expressly testifies (p. 46, x-ans. 31) that he 
has frequently been at Drawbaugh’s shop both before and since the 
time mentioned. With the usual attempt to give dramatic effect to 
the te~timony, he testifies that he weut there to get a little job of 
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work done, — mending his spectacles, —and Drawbaugh was so 
busy with the talking machine at that particular moment that he had 
some trouble to get him to lay it aside long enough to mend his 
spectacle frame. 

The witness’s memory, as to everything except the particular 
alleged visit and interview referred to in his examination in chief, is 
a perfect blank. Though he has frequently been at the shop, he 
never saw any talking machine instrument there at any other time. 
On re-examination he was subjected to the usual leading questions, 
or rather series of propositions, to which his assent was solicited and 
obtained. 

The most important thing in his testimony is its disproof of the 
allegation that any instruments existed and were known at the time 
of the Faucet Company, and its disproof of the allegation that better 
instruments than F and B existed in the spring of 1874. 


No. 38. John J. Zacharias, p. 49.—Age, 41; miller; he says that 
he talked through Fand B at a visit alleged to be in July, 1869, but 
distinctly proved to have been not earlier than 1874. 

Speech such as he describes cannot be transmitted with F and B; 
this is a fact positively proved. 

Harmon K. Drawbaugh, the claimant’s nephew, testifies that in 
1870 they did not even attempt to get words through them but 
only “sounds that had more force or more vibration,” instancing 
mu-ical sounds. See No. 87, H. K. Drawbaugh, p. 173, infra. 

The testimony of the witness Zacharias is a good illustration 
of the defendants’ frequent attempts to build up an artificial 
structure as a means of fixing a date. He aileges that he 
wis at Drawbaugh’s shop “between 1870 and 1874,” and has 
never been there since, except in the fall of 1876 (ans 3, 
p- 49); that at the former visit he saw F and B, listened at B, 
and understood what was said through it. Drawbaugh, he says, 
told him that 1t would eventually take the place of the telegraph ; 
that he hadn’t the means to take out a patent on it; that as soon as 
ever he got the means he was going to have it patented. But his 
description of the other things that he saw at the shop at that time, 
as brought out upon the cross-examination, unequivocally points tu a 
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later period. Thus he says (ans. 50, p.54) that Hauck & Co. 
were then manufacturing faucets. They did not begin until the 
summer of 1873 (D. A. Hauck and the deed ; complts, 1, 789). He 
says also that at that time Drawbaugh was working on electric clocks 
and a writing or spelling machine; that the writing machine would 
spell out the words like the telegraph, and had a dial like a clock. 
Drawbaugh states in substance (defts, ii, 988, 989), that he does not 
ow éxactly when he made that instrument; that he can think of 
Ne ‘ance to fix this date nearer than the beginning of the Axle 
Company, in fact was in the spring of 1875, but that it was 
after he had mau the transmitting apparatus for signalling, which 
(p. 983) was made between 1871 and 1874, and which is pretty well 
fixed by other witnesses as made in 1873-4. The witness Zacharias 
also says that the clock he saw then was a rude structure, but had a 
face and workings; no such thing existed, according to Mr. Draw- 
baugh’s own deposition, before 1873. The defendants made an 
effort, which the witness yielded to, to fix the date by what at first 
sight appears to be something more than an arbitrary association, and 
is really considerably stronger than most of the pretended associa- 
tions by which they attempt to fix dates, but it fails. Witness says 
that upon this occasion he had gone to Drawbaugh’s shop to buy a 
patent tram (ans. 5, p. 50), and that this was done to level off a new 
set of stones which had been put into the New Cumberland Mills, 
and that these were the only millstones that were put in there from 
the fall of 1868 to the spring of 1876. They follow him up by call- 
ing Stretch, a millwright, who testified that he putin the millstones 
between June 18 and July 3, 1869, and that Zacharias, according to 
his recollection, procured a tram from Drawbaugh for the purpose 
of facing up these new stones, and that the tram staff was bought 
between June 18 and July 3. All this seems quite neat and logical, 
until it turns out, when the treasurer and bookkeeper of the Faucet 
Company is called by the defendants, that instead of this tram being 
bought at the time stated and for the purpose of levelling off stones 
that were not put in until July, 1868, it was actually bought four 
months before (March 17, 1869), and paid for April 16, 1869 
(see Wm. R. Gorgas, ans. 56, 57, 58, defts, i, 686). 
The whole alleged connection of the tram, as a purchase made for 
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the purpose of levelling up the new millstones put in in June, 1869, 
falls to the ground, and of course no more reliance can be placed on 
his other statements. His date must rest on other parts of his depo- 
sition, which distinctly prove a period not earlier than 1874. But 
if the fact is at least five years away from the time he is produced 
for, he must be disregarded entirely. 

His whole memory is very vague, and when on re-examination 
the defendants tried to lead him to say that the Haucks were not 
working there at the time, he readily enough falls into their views 
(see p. 61). His memory is, however, worthless upon a much more 
recent occurrence; he made an affidavit for the defendants only a 
few months before he testified, and he swore that the affidavit was 
written by the justice of the peace (p. 59), and that it was read over 
to him by the justice of the peace (p. 62). The leading questions put 
to him on re-examination by the defendants, however, show that 
the justice neither wrote nor read the affidavit; that it was both 
written and read to him by Mr. Jacobs, the defendants’ counsel. 

Zacharias is thus a witness to prove that in 1874 no better instru- 
ments than F and B can be pretended. 

He testifies (p. 50): — 

“QM. 9. From what time to what time did you work at the New 
Cumberland Mills ? 

“A. From the fall of ’68 to the spring of ’76. 

P. 53, X QY. 39. “How long in all did you live at New Cum- 


berland Mills? 
“A. From the fall of 1868 to the spring of 1876.” 


Pages 53, 54, he testified that he went to Drawbaugh’s shop and 
bought of him a cider mill. The price asked was $50, but he got it 
for something less. This was in the fall of 1876 (ans. 49). 

New Cumberland Mills are on the Yellowbreeches, about three 
miles below Drawbaugh’s shop, and at the place where it empties 
into the Susquehanna (see defts, p. 53, ans. 38, and geographical 
statement of S. M. Emminger, complts, ii. 929). Witness says that 
from 1876, for two years, he lived about two miles from Drawbaugh’s. 
This was at the mill of Hake (often pronounced Heck), on the Yel- 


lowbreeches, and about two miles from Milltown (Emminger, 
complts, p. 930). Emminger also testified that he knows this man, 
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John Zacharias, a son of the senior of the firm of “ Zacharias & 
Son,” who formerly ran the mill at New Cumberland, and that this 
Zacharias was running Hake’s mill in the fall of 1876, and had a cider 
millthere. His cider-mill operations in that fall are mentioned in 
newspaper records put in evidence (complts, ii, 935). These dates 
become important in connection with the deposition of Updegraff, 
No. 120, infra. 


No. 4. Joseph B. Stretch, p. 62, is the millwright referred to in 


the preceding deposition. 


No. 5. Samuel C. Crawford, p. 65. — His story is that in the fall 
of 1874, he went to Drawbaugh’s shop with Wilson Bear, in regard 
to the patent axle business, which Bear and Kline were about getting 
up; that Drawbaugh showed them through his shop; that they saw 
some instruments and asked whether they were telegraph sounders. 
Witness says that one of them was a fire alarm, and that Drawbaugh 
said that another was a talking machine; that A was the instrument 
which he said was a talking machine; did not talk through it; says 
that this was in the fall of 1874, but before snow came. The witness 
says that he was often there that fall again, and has been there often 
since (ans. 23 and 24, p. 68), but he never saw any alleged talking 
machine at any othertime. Wilson Bear, called by the defendants 
(No. 101, defts, i, 663), did not see anything of the kind on this 
visit. Smith, who pretends to have been in the shop at the same 
time, says that he never saw A, but saw Drawbaugh working on the 
pieces of it, and never saw them together (see D. W. Smith, p. 26, 
wnfra, and defts, p. 73, ans. 40; p. 75, ans. 553; p. 76, ans. 59). 


No. 6. Daniel Wesley Smith, p. 69. — This witness testifies that 
he lived at Milltown from about the middle of November, 1874, 
until about the middle of January, 1875,—two months; and it 
would be inferred from his testimony that he never was there at any 
vther time. It appears, however, that he afterwards became a tray- 


elling pedler, gomg around with a pack on his back, and as such was 
a constant visitor at Milltown in 1877, 1875 and so on (see Jacob 
Evans, complts, 1i, 980; 7b. 993, uncontradicted). Smith’s material 
testimony is in the following : — 

4 
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* @. 9. Did you while there on any of those visits at that time 
see Mr. Drawbaugh working on a machine or instrument for talking 
at a distance? 

“A. Yes,sir; he was working on the parts of an instrument he 
called a talking machine. 

“@. 10. Will you please examine the instrument marked ‘A,’ 
which I now hand you, and state whether you have any knowledge 
of having seen it or any of its parts; if so, when and where you first 
saw it or them? 

“4. The partshe was working at were something like this, — its 
mouthpiece and those screws, —and I did not see it together in this 
shape; it was to be something of this shape, I recollect; I didn’t 
charge my memory.” 

“@. 14. You lived there about two months: was it during the 
early or later part of your residence there that you first saw Draw- 
baugh working at the talking machine ? 

“A. Well, I was down there frequently all the time I lived there ; 
it was during the early part that [ first saw the machine.” 

“X QY. 39. When you saw Mr. Drawbanugh at work on the parts 
of an instrument, as you have described, while you lived at Eberly’s 
Mills, [ suppose you remember what he told what you each part was 
for, and how he intended to put them together, don’t you? 

“A. No, sir; he didn’t describe the particular uses of the sev- 
eral parts. 

“X Y. 40. Did he show you how they were to be put together? 

“A. No, sir; I only saw it in parts all the time he was working 
at it. 

“XN QY. 41. Did he tell you how it was to be used when put 
together ? 

“A. [remember of him saying that a piece like this (indicating 
mouthpiece of instrument A) was to be used as a mouthpiece some- 
thing like this; I am not positive whether this was the piece. 

“X QY. 42. What was he doing to the parts when you saw him 
working at them on this occasion ? 

“A. He was inrning screws and thumbheads like this here 
(pointing to the milled thumbscrew heads on the two sides of the 
instrument marked ‘ A’) on a lathe on the second floor.” 

“Q. 59, r. a. gq. The first time you saw Mr. Bear and the gentle- 
man there about their axle, was it before or after you saw Draw- 
baugh at work on the parts of A, as you have testified ? 

“A. It was while he was working at them, and it was the only 
time that I saw them there.” 


The defendants have intimated that the instrument existed before 
this, and that the work Smith saw consisted merely in moving the 


mouthpiece and adding the straining screw on one side. But 
that would have been only a few hours’ work, and the description 
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by the witness as well as the length of time he says that he saw 
Drawhaugh engaged upon it, can only refer to an original getting 
up of a new machine. Moreover, in ans. 10 and cross-ans. 42, the 
witness in terms refers to the screws on both sides. 

The witness’s memory is again very bad about recent occurrences, 
and he asserted (p. 74) that Mr. Jacobs took his affidavit, and that 
Squire John F. Lee was not present, or at any rate he didn’t see 
him; after the adjournment he came back with a “ refreshed ” recol- 
lection, and could remember very distinctly that there was another 
gentleman there, saying, of course, that it had come to his mind, 
and thathe had not been prompted to it. (See Drawbaugh ans. 643, 
defts, ii, 903 ) As this witness in the fall of 1874, if his story be 
true, was frequently at Drawbaugh’s shop during the two months, 
and all he knows about the alleged talking machine is that he once 
saw him at work making A, and that Drawbaugh told him that he 
hadn’t means to take out a patent, but would have it patented if 
he got able, he does not help the story of a continued succession 
of practical machines. 

Another witness, who was called the next day, can best be con- 
sidered in connection with Smith. Smith’s testimony, it will be seen, 
was, that in November, 1875, the parts of A were nearly finished. 
The next day the defendants called, | 


No. 9. Urias It. Nichols, p. 93. — This witness appears to be of 
more intelligence than almost any one called by the defendants. He 
is a machinist, farmer and brickmaker, and was at one time ussistant 
signal station and lighthouse keeper near Baltimore. His story is 
that in January, 1875, he was in Harrisburg (although it afterwards 
appeared that he was in the habit of going there to market twice a 
week in summer and once or twice a month in winter) ; he says that 
he came to see, on this occasion, Mr. Stevens, a member of the legis- 
lature. The defendants do not call Mr. Stevens. He says that on 
his way home he bought some lime, which he alleges was delivered 
to him Jan. 18, 1875, and he says that his book shows the date. 
He does not produce the book. On his way home from Harrisburg 
to Newberry, where he lived, he says that he stopped at Drawbaugh’s 
shop an] there saw A and B. Drawhbaugh told him that they were 
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to convey sound by electricity (p. 95). He says that Drawbaugh 
connected A to some wires, and he listened at A and heard conversa- 
tion. “ Drawbaugh opened a small box that was setting in a closet, 
and spoke as though he was speaking into the box.” “I heard the 
voice of a boy saying, ‘Is it you, father, speaking?’” “Drawbaugh 
said that the boy was two hundred feet off in length of wire.” “ He 
said he had been working at or using A about sixty days” and “had 
had Bthree or four years.” “B was in the cupboard, but was not 
connected with any wires, and was not operated.” He saw none of 
the exhibits except A and B (ans. 18, p. 94). 

This visit, purporting to be in the last half of January, 1879, 
when he is informed that A had existed sixty days, agrees very 
nicely with the deposition of Smith, who saw him making it in 
November, 1874. But there comes a little difficulty: witness’s 
description is that B was not connected with any wires; that Draw- 
baugh, being alongside of the witness, spoke into an instrument 
not produced or identified; that the witness listened at A, and 
heard the veice of a boy said to be two hundred feet away. 
This means that there were two lines, one by which Drawbaugh 
spoke to the boy, and another by which the boy spoke back to the 
witness ; that both of them were practicable lines, through which 
conversation could be understood, and that B was not used on either. 
This requires four instruments besides B. Now it is demonstrated 
to a certainty by the New York tests that the instruments alleged 
to have existed at that time could not furnish two such lines. Witness 
says that he never saw the instruments again until a few months 
before he testified, and never was at Drawbaugh’s shop afterwards. 

Now comes the interesting part of his story. Referring to these 
visits, he testified as follows (p. 99) :— 

“X @. 61. How did you happen to go to Drawbaugh’s shop, 
instead of staying with Mr. Millard? 

“Ans. ‘To see the electric clock, of which I had read a 
description in the papers. 

“X @. 62. What papers had you read a description of it in? 

“Ans. In one of the Harrisburg papers. 

“X Y. 63. How long before? 

* Ans. Some two or three months, I think. 


“X @. 64. Do you remember which paper? 
“Ans. Ido not. 


x . 
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“ X Y. 65. Have you been in the habit of reading the Harris- 
burg papers, any of them? 

* Ans. Most always, in coming to town to market, I buy a morn- 
ing paper. 

“ X Q. 66. How often have you been in the habit of coming to 
Harrisburg to market? 

* Ans. Inthe after part of the summer and fruit season, once 
and twice a week, and in the winter, often not more than once a 
month. 

"XN Q. 67. What was it that you saw in the paper about the 
clock ? 

“Ans. Aceount of a clock invented by Drawbaugh that was run 
by electricity and required no winding. 

“ X Y. 68. Did you see the clocks at Drawbaugh’s on that occa- 
sion? 

Ans. I saw two clocks, but they were not running. 

“NX Q. 69. Were they in the same room as ‘A’ and ‘B’? 

“ Ans. They were.” 


Here is an indication of date about which there can be no possi- 
ble question: he went there to see Drawbaugh’s electric clocks in 
consequence of having read about them in the Harrisburg news- 
papers, and when there he saw two of these clocks, though they were 
not running. The consternation which this gave to the defendants 
is pretty apparent in their attempts to get him to soften that state- 
ment on redirect examination (p. 101) :— 


“ @. 82. State whether you are or are not sure that the paper 
was published in Harrisburg in which you saw the description of 
the electric clock. 

“A. Iam not positive, but I think it was; I can’t be yositive 
whether it was a Harrisburg paper or not.” 


The fact is that there had never been any article in any paper 
whatever about Drawhaugh’s electric clock at the date of this alleged 
visit. The first articles in any Harrisburg. paper, or any other that 
this witness could have seen, were in February, 1878, in the Balfz- 
more American and in the Harrisburg Daily Telegraph (see 
deposition of Miss S. R. Weaver, p. 373, and Miss E. R. Weaver, 
p-. 357, who searched all these newspapers for that purpose). The 
articles which were found, and which exactly correspond to the 
description given by this witness, are in the Harrisburg Telegraph of 
Feb. 1 and 13, 1878 (complts’ exhibits, iv, p. 336), Baltimore 
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American, Feb. 2, 1878 (ib. 390). There was a little article, 
which does not amount to enough to have given anybody the idea 
stated by this witness, and which it is not pretended he ever saw, 


f 
published in the county paper, the Carlisle Mirror, but it was Nov. ¢ 
16, 1875 (2b. 395). In the spring of 1878 there were other arti- ; 
cles in several newspapers about it. ; | 


But this is not all that fixes his date. On cross-examination the 
witness was asked (p. 97) if he mentioned what he had seen at 


Drawbaugh’s shop to anybody; he says he told Mr. Croll and Mr. 
Maish. His testimony is as follows (p. 97) :— i 


“XN Q. 42. After that visit to Drawbaugh’s shop, did you tell 
anybody what you had seen and heard there? 

“4ns. I think I told Mr. Croll and Mr. Mash (or Maish). 

"X YQ. 48. Who are they, and where do they live? 

“Ans. Mr. Croll is a neighbor of mine, living near Newberry, and 
Mr. Mash is an attorney, living in York. 

“ X Y. 44. When did you tell them about it? 

“Ans. Some time during that winter, when we were in conversa- | 
tion concerning Mr. Drawbaugh and his burr-dressing machine. > 
“X Y. 45. How did you come to talk with them about his burr- | 
dressing machinery ? | 

“Ans. Mr. Croll is a mill owner, and was with me in Mr. Mash’s 
office. His errand in town, he said, was to purchase some bolting 
cloth. I asked him, I think, whether he used Drawbaugh’s burr- 
dressing machine. 

“ X Y. 46. How did you come to know of Drawbaugh’s burr- 
dressing machinery ? 

“Ans. I had seen it in use at Mr. Kunkle’s mill at Lisburn.” 


9 MPD, 


We called Mr. Maish as a witness (complts, i, 741) ; he is a well- 
known lawyer of York, and has within the last ten years served two 


terms in Congress. He testified that he knew Nichols; that he 
remembered the conversation with him in which he told him that he 
had seen a telephone at Drawbaugh’s shop : — | 


“ He told me that Drawbiugh showed this telephone to him and 
told him that it was connected with his house, and asked him to 


speak into it, which he did, as he told me ” ; 1 
and that he thinks that Nichols told him about Drawbaugh’s electric , | 
clock at the same time. Mr. Maish states that the telephone was , r 
. « P 
then not a new matter to him, because before that he, in company Wed 


with Mr. James G. Blaine and others, had talked through a Bell tele- 
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phone between the office of Mr. George C. Maynard, electrician, at 
Washington, and the house of Mr. Painter, a well-known newspaper 
correspondent; that he is perfectly certain that he did not know of 
the existence of Drawbaugh’s telephone when he had this talk through 
the Bell instrument, and is perfectly certain that he did know of the 
Bell instrument when Nichols told him about Drawbaugh’s telephone. 
Drawbaugh was a constituent of his, and if the facts had been the 
other way they would have made an impression on him, and he 
would have had considerable to say about it. 

Mr. Maynard, called immediately after Mr. Maish, testified that 
on Monday, Oct. 15, 1877, he put up the line between his office 
and Mr. Painter’s house, and that Mr. Maish came to his office and 
with Mr. Blaine and others talked over the line (complis, 1, 746). 

Mr. Croll was called by the complainants, and states (complts, i, 
779) that he was the mill owner referred to; that he knew Nichols, 
and has known him all his life; that Nichols never told him any- 
thing about the Drawbaugh talking machine until, in April, 1881, 
he told him he was summoned as a witness to testify in the Draw- 
baugh suit, which surprised Croll, because he did not know how 
Nichols could have any knowledge on the subject. Nichols, with 
such recollection as he has, connected his conversation with Mr. 
Croll’s presence at York to parchase some bolting cloth. Mr. Croll 
says that he first bought a bolting cloth in 1872, and that he next 
put one in in 1880, but bought it a year or so before that. 

We next called Kunkel and the millers of Kunkel’s mill (No. 35, 
J. S. Kunkel, No. 37, E. S. Kunkel, No. 36, J. Gochenauer, No. 
71, W. Peck), and they proved (complts, i, 749, 779, and ii, 1194) 
that there never was such a thing as a Drawbaugh burr-dressing 
machine at Kunkel’s mili. It is indeed certain that Drawbaugh never 
had what could strictly be called a burr-dressing machine ; in all of 
his long deposition, though be was inquired about all of his inven- 
tions, he does not pretend to anything of that sort, nor do his adver- 
tisements mention it. He had a patent tram which was used in 
dressing millstones, and the witnesses say that no such apparatus 
was ever used at Kunkel’s mill. 

The only event by which Nichols pretended to fix the date of his 
visit is stated as follows (p. 94) : — 
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“@.12. Did you make any purchase while here in Harrisburg 
on that trip, and if so, what was it? 

“Ans. Not in Harrisburg. I purchased on my way home lime 
from Mr Hake. 

“@. 18. Are you able to fix the date of that purchase? 

“Ans. Not definitely to the day. 

“@.14. Are you able to fix the day when you received the lime 
so purchased ? 

“Ans. Yes, sir. 

“Q. 15. What was the day, and how do you fix the time ? 

“Ans. It was the eighteenth day of January, 1875. I fix it by 
the date of an entry of its receipt on my book. 

“@Q.16. When did you last refer to that book to refresh your 
memory as to the date? 

“Ans. On Wednesday evening last. 

“@. 17. On your way home on that trip, did you or not stop at 
the shop of Daniel Drawbaugh at Eberly’s Mills, Cumberland 
County? 

“Ans. I did.” 


We called Henry Kintz (complts, ii, 1185, 1254); he was lime 
burner, and had entire charge of Hake’s lime kiln, a couple of 
miles from Drawhaugh’s shop, from the spring of 1870 to the spring 
of 1876. He kept full accounts for the use of his employer of all the 
lime which he sold, and he testifies positively that he never saw 
Nichols there, and never sold him any li:ne during that period; the 
books subsequently obtained and produced by him show the same. 

To all this perfectly conclusive proof that Nichols’s visit vas not 
before 1876 and was in 1878, the defendants in the surrebuttal, which 
covered nearly a year of time, and in which they produced two hun- 
dred witnesses, did not offer a word of evidence. It may he 
observed also that Drawbaugh in his original deposition did not 
mention Nichols, and was not called in rebuttal. 

It must be taken therefore as an established fact that Nichols’s 
visit wasin 1878. Now, what becomes of the defendants’ case when 
we have the positive statement of one of their witnesses who went 
there in 1878, that A. the first instrument that can pretend to form 
even a part of a practical apparatus, was the best that could be 
shown him, and was then only about sixty days old, while he did 
not see D or E, or any other of the alleged subsequent instruments. 
The Court must find, either that this witness, who swears he never 
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went to the shop but once (and there is no suggestion that he did), is 
absolutely fatal to the defendants’ case, or else the Court must find 
that bis whole testimony is a fabrication; that the defendants, hav- 
ing found him ready to believe and swear that he was there in the 
spring of 1875, put into his mind and into his mouth the state of facts 
which accorded with the chronological schedule they had prepared. 
If his testimony is true, it is fatal to them; they can only escape it 
upon the theory that it was a piece of manufactured evidence ; the 
witness either deliberately lying or being unconsciously misled ; 
: and such a fact shows the worthlessness of their whole testimony, 
every part of which may have been manufactured in the same way. 


oe 


The witness’s direct examination is perfectly good and reads ex- 
tremely well; he is a man of better intelligence than most of their 
witnesses; but we happen to have been able in cross-examination 
to get hold of some facts and records which are fatal to him. 

It being thus certain that the witness’s visit was in 1878 and not in 
1875, what becomes of the character of Drawbaugh who sat by and 
- permitted this testimony to go in?»-The Court must find either that 

: his memory is absolutely worthless, or else they must find that, 


« 
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while shrinking a little from the responsibility of perjury himself, he 


is willing to sit by and take the advantage of what he must have 


known was a falsehood sworn to on his behalf and for the benefit of 


himself and his associates in this scheme. 


No. 7. Charles W. Diven, p. 77, testifies that the records of the 
Arsenal at Harrisburg show that Michael P. Smyser was employed 
there as a laborer from June 1, 1870, until June 30, 1873. 


No. 8. Michael P. Smyser, p. 78.—Age, fifty ; residence Lisburn, 
Cumberland County ; has known Drawhaugh twenty-five years ; was 
employed at the State Arsenal, Harrisburg, 1870 to 1873; his wife 
lived at Lisburn, eight or ten miles from Harrisburg, and on the way 


home he passed by Eberly’s Mills and occasionally stopped there; in 
1871 or 1872 he thought he might be turned out of the Arsenal owing 
to political changes, and thought of travelling with a magic lantern, 


and stopped to see Drawbaugh about one. He says that there he saw 
F and B; F was in the cellar and B in the third story connected by 
two green cords. Witness says (p. 79) :— 
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“@Q. 16. Did Mr. Drawbaugh, on that occasion, exhibit to you 
the operation of the talking machine? 

“Ans. He did. : 

“@Q. 17. Please explain how he exhibited it. Tell us all about 
the exhibition. 

“ Ans. We went into the cellar or ground floor, Mr. Drawbaugh 
and I; a boy, whom I suppose to be Mr. Drawbaugh’s boy; I did 
not ask bim whether it was his boy or not, was there, and Mr. 
Drawhaugh told the boy that he should sing a piece and we would go 
up stairs, that is Mr. Drawbaugh and I, where this box (indicating B) 
was connected with the other, by the green coil, or wire, whatever 
you may term it, and he said I could hear it distinct; I took partic- 
ular notice when we went up stairs, that the doors were shut after 
us; we went into the room where instrument B was —the tin box. 
The boy sang a piece, ‘Don’t you want to be a Christian while 
you’re young?’ I heard it just as distinct as if the boy would bave 
been in the room where I was listening at the box. After the boy 
had sang the piece, Mr. Drawbaugh told him to whisper. He 
counted tive in a whisper, in this way, ‘ one, two, three, four, five’ 
(whispering ) .” 

Drawbaugh said that it carried the sound by electricity, and that he 
could make one that would talk to California (p. 81). Since leaving 
the Arsenal he has constantly visited Drawbaugh’s, and has seen 
there since June, 1873, A, D, E, and every other machine he had 
up eighteen months ago; thinks he has seen H,I, C, J, G, K, L, 
M, N, though he cannot identify G, K, L, M and N. 

P. 81. “When I would visit Drawbaugh’s shop after the time 
when I saw machines B and F, [ would ask him how he was getting 
along with his talking machine. He would tell me that he was mak- 
ing improvements, — showing me the different improvemeuts.” 

“From June, 1873, to July, 1830, I visited Drawbaugh’s shop 
some years may be a dozen times or two dozen times; I could not 
positively tell how many.” 

Witness is asked by a very leading question whether Drawbaugh 
during all that time did not seem to be always thinking about his 
talking machines, and working upon them and making different forms 
of them, and he is induced to appear to assent to that proposition. 

“@. 34. What did he say about procuring a patent? 

“A. He told me that he would procurea patent, but he was mak- 
ing improvements on it. He was going to procure a patent.”’ 

Afterwards the witness was asked whether Drawbaugh was not 
troubled by poverty, and upon that subject, he was induced to 
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assent to the statement which the defendants’ counsel put into the 
question. 

But on cross-examination he was not willing to swear that Draw- 
baugh was too poor to take out a patent; he did not know how much 
was needed (p. 85). 

On cross-examination his memory turns out to be very vague and 
bad. He cannot undertake to fix the date of any instruments except 
F and B, but finally states that he saw J in 1880 or 1879 for the 
first time (ans. 52, p. 83); that he saw HI and J together at one 
time (p. 84), and cannot recollect having seen H before he saw J. 
As this man was a frequent visitor, and claims to have been a pretty 
constant observer of the talking machines, if his story be true, it is 
very significant that his testimony very strongly shows that H did 
not exist till 1879 or 1880; if it had been there in 1876 and on, as 
pretended by some others, it is impossible to doubt that he would 
have known it and remembered it. He says (p. 84) that he and 
Drawbaugh were very intimate and often talked about this matter. 

The witness on direct examination was called to prove a completed 
and perfectly good speaking telephone, but some of his answers 
on cross-examination are very significant, showing by the actual facts 
of what he heard and saw at Drawbaugh’s shop, that the appa- 
ratus which he saw, whenever he did see it, was not far enough ad- 
vanced to be patented. Thus, even on direct examination (p. 81, 
ans. 34), he says: “Drawbaugh told me that he would procure a 


Le 


} patent, but he was working on improvements on it.” Again (x-ans. 
he: 82), being asked what talk he had with Drawbaugh about taking 
| out a patent on his improvement, he says, that when he saw B and 
J F, “I said to him if this works right and you get it completed, you 
ought to get a patent right.” This witness, again, is of those who 
allege that he heard through B and F in 1872 and 1873, and never 
: had a knowledge of any use of C and I, and indeed never took part in 
| any use of any other instrument, though a constant visitor for the 


4 next eight years (x-ans. 98, p. 89). 
i Now a man who was a frequent visitor at Drawbaugh’s shop, and 

upon one occasion heard through F and B such sounds as these in- 
b struments were capable of producing, and was there repeatedly 
many times a year for eight years after that and never heard any 
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talk through them afterwards, is either a witness who believed from 
the result of his first trial that the operation was so bad that they 
were not worth listening at, or else a man whose mental condition 
is such that he is not worth any attention as a witness. A little 
examination of the deposition itself shows that the story told in it is 
untrue. 

The speaker at the other instrument was a boy whom he under- 
stood to be Drawbaugh’s boy (p. 79); the witness alleges that he 
was down stairs inthe room with the instrument F, and that Draw- 
baugh “took it up and handed it to the boy” (ans. 95, p. 89). Then 
the witness and Drawbaugh went up stairs and listened. It is im- 
possible that F at any time could have been handed from one person 
to another without such a disarrangement of the adjustment as to 
make it impossible to transmit even the semblance of articulation 
with it. The work of adjusting it must have been done by this boy 
alone, for Drawbaugh went up stairs. Now the eldest boy was born 
in October, 1867, and was between five and six years old therefore 
at the time alleged (complts ili, 2078). One who reads the anxious 
struggles of the experts for the defence in the New York tests, can 
realize something of the results that would take place if an inferior 
form of that instrument were in the hands of a boy six years old, 
and he were left to adjust and readjust and talk through it. 

The witness cannot directly give any dates when he saw any of 
the instruments except this pretence about F and B, but we were 
able on cross-examination to fix very definitely the earliest date at 
which he saw A. In ans. 100, p. 90, he says he saw A up in the 
shop where Drawbaugh manufactured the electric clock; that the 
upper story at that time was partitioned off into three rooms, in one 
of these, being that in which the electric clock was, he thinks he saw 
A, and (x-ans. 105, p. 90) says that he first saw an electric clock there 
four or five years ago, which would be 1876 or 1877. So far as his 
evidence is worth anything, therefore, this constant and continual 
visitor at Drawbaugh’s shop, who talked with him particularly about 
his talking machine, never saw A until after 1876 or 1877. The 
answers referred fa are as follows (p. 90) :— 


« X Q@. 100. Where was A when you saw it connected with 
another instrument by wires? 
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* Ans. There is u question I can’t answer you; I don’t know 
whether it was connected with any other instrument, — that I can’t 
tell ; it was up in the shop, where he manufactured his electric clock ; 
it was in the third story. I think when I heard B, there were two 
rooms on the third story, and that afterwards the room I heard B in 


I was partitioned off into two rooms, in one of which the electric clock 
was, and in that room I think I saw A on that oceasion. 

sd “X @. 101. Didn’t you ever hear or see A used at Drawbaugh’s 
shop? 


“Ans. No, sir; I did not see it used. 
“X Y. 105. When, as near as you remember, did you first see an 
electric clock there? 
| | “Ans. It might be four or five years ago; it might be longer, it 
mightn’t be that long.” 
This witness had made an affidavit for the defence. 


No. 10. Jacob B. Fry, p. 102.— Age, twenty ; Shiremanstown ; 
laborer. His testimony professed to relate to a period which he 
states to be more particularly the summer of 1875. He was then 
thirteen years old. He thinks that he then saw a talking machine 

» at Drawbaugh’s shop, — D and E (p. 104). He has heard talking 
through instruments since then; cannot say whether he heard these 
instruments at that time; does not remember ever seeing b or 
F or A; heard Drawbaugh and his son Harry talk through the in- 
struments. Harry at that time was between seven and eight years 
old (complts, iii, 2078). This witness was a constant visitor at 
Drawbangh’s shop, and says that he saw talking machines there from 
time to time, from the spring of 1875 up to 1880; has nothing whatever 
except a mere effort of memory to fix any date of any instrument by. 
It is true that he states that he saw D and E when he was doing a 
little job of work at the shop in 1875, but that is a mere effort of 
memory, and there is no logical connection of D and E with that 
time any more than with any other. All that can be said of it is 
that it conforms to the dates of defendants’ chronological schedule, 
just as the testimony so thoroughly destroyed, of Urias Nichols, was 
intended to. He is certainly mistaken, however, upon one thing 
connected with that date, which pretty completely upsets him. His 
story is that he worked a week or two at that time for Harmon 
Drawhaugh, helping Harmon at the patent axle. Of course that 
was not when Harmon was working by the day; it was only when 
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he was working by the job. Moore, the chief man of the Axle 
Company, producing their books, testified about Harmon Draw- 
baugh’s work, and his testimony was and the accounts are, that 
Harmon Drawbaugh’s work on axles was by the day in 1875, and 
that it was not until April, 1876, that job work is charged, and what 
was then charged would not be more than six or eight weeks’ work. 
So that if this boy’s story be true that he was working for Harmon 
Drawbaugh, it was in the spring of 1876, and not in the spring of 
1875, as he testifies. 

This witness seems almost to have lived at the machine shop in all 
these years; he says (p. 108) that during the years 1876 to 1879 he 
was at Drawbaugh’s shop “sometimes as high as twice a day, some- 
times once a week maybe,” and the first time he saw H was after 
he saw several of Drawhaugh’s magnetic clocks there, which he 
thinks was in 1878 or 1879. 


No. 11. Jonathan Balsley, p. 112.—This witness has known 
Drawbaugh for many years and formerly lived at Eberly’s Mills; 
afterwards and for many years has lived at Shiremanstown, where he 
now resides, three miles from Eberly’s Mills. He says that he saw 
at Drawbaugh’s shop at some time what he was told were talking 
machines, and he thinks it to have been in the fall of 1875, becuse 
his wife died at that time and he went visiting certain places, among 
them Eberly’s Mills, to divert his mind; he does not state that he 
has not been at Drawbaugh’s shop at other times. There is nothing 
therefore but a mere arbitrary connection, dependent simply on 
memory, between the known death of his wife and the unknown 
date of his alleged visit to Drawbaugh’s shop. 

He says that he there saw D and E; does not remember A. 
Never tried to talk through any. Did not understand at all any 
description or explanation given about it. Says that he saw F, and 
testifies (p. 116) :— 

“X QY. 36. What other kind of machinery did you see while at 
Drawbaugh’s shop? 

) A. I don’t think there was anything under consideration except 
this. 
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P. 117, he says he first saw an electric clock at Drawbaugh’s shop 
about eighteen months before testifying. It is certain that the most 
prominent object at Drawbaugh’s shop in October and November, 
1875, was his electric clock then completed and running as to its 
works, though the case was not quite finished. A witness who went 
there and who now brings his memory into such a condition that he 
can distinctly remember and describe D and E and F and did not 
see the clock and has no recollection of it shows a state of supposed 
knowledge which is not the result of memory but of some artificia. 
stimulus applied about the alleged talking machine ; in other words, 
the witness professes to remember a particular thing those calling 
him want him to remember, and has no memory at all of other things 
which would be at least as striking, and the defendants allege were 
in fact a great deal more striking to the ordinary visitor. 


No. 12. Christian Eberly, p. 110.— Age, 64, Shiremanstown. 
This man was for many years the owner of Eberly’s Mills, and a large 
part of the village, selling it out about 1870 to George Leonard. 
He lived at Eberly’s Mills from 1844 to April, 1867, when he moved 
to New Cumberland. From April, 1867, to Dec. 20, 1870, he lived 
at New Cumberland; from Dec. 22, 1870, to the present time he 
lived at Shiremanstown, both these places being within three miles 
of Drawbaugh’s shop. He undertakes to state the instruments that 
he saw while he lived at New Cumberland, that is, befure December, 
1870, and he swears to B and F, which accords with the defendants’ 
schedule, but unfortunately he swears with equal positiveness to A. 
It is not pretended that A existed within three or four years of that 
time. He is equally bad about anuther date. He swears that Mr. 
B. Frank Lee, his former partner, died in 1872. Lee was carrying 
on a lawsuit against Drawbaugh in the fall of 1876, so that it is 
clear that the witness is at least four years out the way in his con- 
jecture as to the death of his own partner. 

He had been interested with Drawbaugh in several invention -— 
steam injector, stave cutter, balance-rhyne, mill-tram and nail feeder. 
He and his associates, Gov. Geary and B. F. Lee, Gov. Geary’s 
brother-in-law, furnished the money and Drawbaugh did the work ; 
they paid him for his time, and he was to share in the profits if any 
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eame. Such a man, so circumstanced, would have been applied to, 
not by acasual remark, but repeatedly urged to join with the talking 
machine if Drawbaugh had had one, and there is no doubt that if 
he had a practicable instrument, this witness or some of his friends 
would have taken it up. He appears to have been a man of means. 
It appeared in Drawbaugh’s deposition (defts, ii, 1015) that 
Eberly must have paid him something like $1000 for work and 
expenses on the nail machine, and Eberly was only one of two or 
three partners, yet the most this witness can be induced to say, and 
that by very leading questions, was not that Drawbaugh ever asked 
him to furnish any money for the talking machine, for when that 
question Was put to him his answer is : — 


(P. 121.) “Not altogether; he intimated that he would take me 
in, and then, 

“ @Y. 25. Did you decline the proposition or intimation ? 

“A. Ido not recollect as I said anything, or what I said.” 

(P. 121.) “Q. 26. What I want to get at is, whether you ac- 
c eptedthe proposition or not?” 

After objection he answered, “I did not and my reason for not 
accepting it, taking no part in it, was that the last invention, the 
nail feeder, wasn’t altogether completed, and he was still experi- - 
menting on that.” 


It is clear that the effect produced on this witness’s mind by what 
he knew of Drawbaugh’s alleged invention (whatever be the date), 
was that it was something incomplete, and for that reason having no 
attraction for a man very much disposed to invest money with Draw- 
baugh and in his inventions. It appears that the partners of this 
witness, with Drawbaugh, in the nail machine, were Gov. Geary, 
and Mr. B. Frank Lee, brother-in-law of Gov. Geary and private 
secr tary to him. (Fettrow, defts, i, 374.) 

This witness states that there are about fifteen or twenty families 
living in Milltown; that they are most of them poor people who 
live there, which is not true, because Mr. Leonard lived there; he, 
however, sold out all the property, it afterwards appeared, to George 
Leonard who lived there until 1878, and although the defendants 
car: fully described the people who lived in these fifteen houses as 
poor, it subsequently appeared that within a short distance of them 
there were a large number of rich farmers worth from $20,000 to 
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$100,000 apiece. (See deposition of George W. Mumper, complts, 
ii, 1101. H. S. Rupp, 2, 1136.) He repeated again on cross- 
examination, that he saw A soon after moving to New Cumberland, 
that would be about 1870, and the defendants do not allege that A 
existed until four years after that. Witness was at Drawbaugh’s in 
1877, 1878 and 1879, but says that he does not remember seeing 


any talking machines there then. 


No. 13. John M. Waggoner, p. 128. — Carlisle ; cousin to Mrs. 
Drawbaugh. Says that he was at Drawbaughs’ in the fall of 1874; 
saw B, F and A. Witness Wesley Smith (p. 26, supra) says that 
A was not made at that time; only the parts existed and it had not 
been put together; Waggoner was at the shop afterwards, but never 
saw any talking machine again; he did not talk through it then. 
The effect upon him was such that he told Drawbaugh it looked like 
a boy’s plaything, to which Drawbaugh replied (ans. 21, p. 129) :— 

“ He said that he hadun’t got it to perfection; that he was sure it 
would work and that he was going to get it patented; he further 
said that it would do away with a great deal of telegraphing, and 
that there was a great deal in it, whether dollars and cents I can’t 
say. I laughed at the invention and said I was afraid there was 
nothing in it. He said he didn’t make a practice of showing them, 
but showed them to me because I was an electrician and a relative 
of his, and that [ should say nothing about it.” 


This is a little ludicrous in view of one of the allegations in the 
answer, that the claimant was in the habit of showing it to every- 
body and the assertions of various witnesses that they had heard 
hundreds of people talk of it years before that all over the country. 
‘ The witness, having styled himself “ electrician,” 

did with electricity, and replied that he “ cured diseases with it.” 


was asked what he 


No. 14. Michael Konn, p. 135. — Age, fifty-two ; laborer ; Fair- 
view. Has known Drawbaugh twenty-five years. Moved to 
Eberly’s Mills in 1874, and says that during that fall he saw at 
Drawbaugh’s shop a man whom he was afterwards told was J. M. 
Waggoner; Drawbaugh was showing instrument A to Waggoner ; 
they were talking about a shocking machine; lived at Eberly’s 
Mills four years (1874-8) and frequently went to Drawbaugh’s shop ; 
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as far as he knew Drawbaugh’s occupation during these four years 
was working on telephones and clocks ; does not know what other 
things were made there, but a great many articles were made there. 


No. 15. Geo. Freese, p. 139. — Age, sixty-two; Shiremanstown ; 
tailor. Has known Drawbaugh from boyhood ; made a coat for Draw- 
baugh the price of which was $2.50. Thinks it was about 1869 or 
1870; when he went to Drawbaugh to get the money for the third 
time, Drawbaugh, instead of paying him, called his attention to 
machine B and said it was a talking machine, talked through it and 
the witness said he heard; witness says he thought the thing was 
hardly worth anything. Drawbaugh replied : — 


“* George, my fortune lies in this, but I am most too poor,’ says he, 
‘unless I have friends that will stick to me; it is better than the 
telegraph; it works by electricity,’ I think he said; I didn’t pay 
attention ; it was the $2.50 I was after.” 

Thereupon Drawbaugh went into Yetter’s tavern and borrowed the 
money of Yetter and gave it to him. Wituess said he heard and 
understood what was said by listening at B; that his ear was not 
close to the machine — just on the outside of it. The witness had 
previously given an affidavit. This is one of the cases where the 
witness testified that he heard and understood with his ear not close 
to the machine B, which is impossible, and that he understood what 
was said through the instrument of which B was a part in 1869 
when the explicit testimony of Harmon Drawbaugh (p. 173, infra) 
is that they did not even attempt to transmit words at that time; 
and the proof from the test of the improved “reproductions” so called 
is that they could not have done it if they had tried. 


No.16. Henry Yetter,p.141.—From April, 1869, to March, 1870, 
kept tavern and butchered at Eberly’s Mills; his book contains an 
entry of $2.50, lent Drawbaugh, Sept. 17, 1869, and he testifies that 
that he was to pay the preceding witness, George Freese. Draw- 
baugh owed him before he got through trading with him as much ag 
$116 for meat, etc., and finally paid him in part with whiskey which 
he got from his brother Henry F. Drawbaugh. Witness states that 
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once when he was at Drawbaugh’s shop during that period Draw- 
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bauch said he was making a talking machine and showed him F, but 
he didn’t believe that one could talk through such a thing as that. 
He was the tavern keeper and meat dealer, and Drawbaugh con- 

stantly traded with him; yet he does not pretend that he ever heard 
any one else refer to the existence of a talking machine: evidently 
he did not believe from all he knew that it did exist. Testimony 
that such a contrivance was matter of general talk in the village did 
not get into the case until the surrebuttal, two years later. 


No. 17. D. B.Condry, p.145.—Age, 31; resided at Eberly’s Mills 
and isa miller by trade. Moved to Etter & Shanklin’s mill a quarter 
of a mile from Eberly’s Mills, Sept. 9, 1875, and has resided there 
ever since. Says that he was at Drawbaugh’s shop about Christmas, 
1875, with Winfield Gross, and saw some talking machines; pro- 
fesses to identify B, D, E, F and A. Was at his shop afterwards 
frequently between then and 1880, and several times saw talking 
machines which Drawbaugh said were improvements ; says they look 
like those shown him, but he cannot pick them out. He says that 
upon one occasion, the date of which he does not profess to state, 
Drawbaugh talked through them, and he heard, but he cannot recol- 
lect what instrument was used; never heard them used at any other 
time; Drawbaugh was working on it all along until 1880. The 
cross-examination shows that he has no definite memory about any- 


thing. 


} No. 18. Jeremiah Fry, p. 150. — Moved to Eberly’s Mills in the 
| spring of 1875; is father of Jacob B. Fry (p. 37, supra). Atatime 
which he professes to fix by a memorandum, not produced, as 
April 9, 1875, he says that he sold Drawbaugh some potatoes, and 
that he went to Drawbaugh’s shop about them; he saw B, F, D, E 
and A (p. 151). 
“@. 14. Did he talk through any machines at that time? 


“ Ans. He sang.” 
“ Ans. 16. He said it was a talking machine.” 


He thinks the instruments used were D and E, but he does not 
know whether Drawbaugh said that they worked by electricity. 
From that time until 1880, witness was at his shop a dozen times a 
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year. Saw C on the first occasion, but never attempted to use any 
instrument again until in the spring of 1880 he talked through H 
and I; first saw H and I in 1879; each time witness saw him Draw- 
baugh said he was ‘‘still improving.” And the witness adds, that 
while living at Eberly’s Mills (cross-ans. 67, p. 156) :— 


“T talked with several persons that it is a very good thing if he 
gets it accomplished.” 

It is pretty clear from that that the occasion when witness and 
others talked about it was when the claimant had not got a talking 
machine accomplished: that their opinion was that it would be a 
good thing if he ever did get it accomplished. Witness says that 
he kept store at Eberly’s Mills from October, 1875, until the spring 
of 1878, and again from the spring of 1879 to 1880. These dates 
are material in another connection. It is also worth noticing that 
this man is the store keeper and he is not asked and it is not 
pretended that the alleged machine was habitually talked about in 
his store, though questions of that character were put to casual and . 


occasional visitors at the store. 


“@. 78. Did your neighbors at Eberly’s Mills frequently talk 
about Drawbaugh’s talking machines or telephones ? 
“Ans. Yes: I heard them talk of it sometimes.” 


But for this he gives no date. 

Drawbaugh traded at his store perhaps to the amount of $200 in 
all; always said that he was short of money, but the witness does 
not complain that he ever failed to pay him anything, nor did he 
hesitate to trust him. 


No. 19. Hl. Bayler, p 157. — He was produced by the defendants 
as an important witness, but turned out to be very damaging to them. 
A lumber yard and saw mill at New Cumberland, about three miles 
from Drawbaugh’s shop, were carried on for a time by Christian 
Eberly and John F. Lee, under the name of “Lee and Eberly.” 
Eberly then retired and the business was continued by Lee; in the | 
spring of 1873 Lee took to himself a partner, the witness Henry Bay- 
ler, and the business went on in the name of Lee & Bayler, until 


about the spring of 1877. Drawbaugh was frequently employed by ; 
all these different firms to repair their steam engine and machinery, 


ee 
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and at various times they sold him lumber. They were evidently men 
of means, and men who were likely to have known about his talking 
machine if he had one, likely to have desired one to use and to have 
had means to assist him with. All three have been called for vari- 
ous purposes. Lee was asked nothing at all about telephones. 

Bayler’s story is as follows: in 1873 he went into this lumber 
business at New Cumberland with John F. Lee, and Drawbaugh then 
repaired the engine ; Bayler first made his acquaintance at that time 
and lost sight of him when he gave up business. Ata time which 
he alleges was in June, 1873, went to Drawbaugh’s shop and Draw- 
baugh showed him some inventions. 

P. 158, Ans. 5. “ Among others was a very crude machine, and 
he showed me the workings of it; after showing and explaining it I 
remarked, ‘Why Dan,’ as I familiarly called him, ‘ that is virtually a 
talking telegraph,’ and advised him to take out a patent; says he, ‘ If 
I had the means I would; if you will advance me the means to pro- 
cure a patent I will give you one half interest.’ ” 

He says that Drawbau: h then talked through the machine and 
witness thinks he heard and distinguished his voice. It is not en- 
tirely clear from the answers whether the witness understood what 
it was that was said. Says that he never went to Drawbaugh’s shop 
after the summer of 1873, though Drawbaugh frequently came to the 
witness’s mill to make repairs and generally asked the witness to 
furnish money to patent, and once in 1873 the witness almost made 
up his mind to do it. He says that upon the occasion of his visit 
Drawbaugh had invited him to come to his shop to see an invention, 
not saying what it was; when he got there he found it was a taking 
machine (p. 162). Has not seen it since until a month ago. May 
bave seen C at the time, but is not sure. Did see F and B, and 
listened at B. “They were connected in some way, but I do not 
remember in what way as I paid not much attention to the instru- 
ments ” (x-ans. 49, p. 163). 

He was called upon to testify to Drawbaugh’s alleged poverty, 
which he did as follows (p. 160) :— 

*@. 20. Do you know what Mr. Drawbaugh’s financial cireum- 
stances were during the time that you were engaged in the lumber 


business at New Cumberland ? 
“dns. Only from hearsay, and my own knowledge is, hard to 
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get money ms didn’t ever seem to have any; for his repairs, 
th: it he made for us, he would collect very close, and would want 
the money for the repairs, if he owed us or not. 

“@. 21. Did he state why he wanted the money? 

“Ans. Sometimes for provisions for his family, at other times 
he, would not state for what purpose; unless he was in our debt, 
there were no questions asked. 

* Q. 22. Do you know what was the common report in the neigh- 
borhood where he lived, about the condition of his family for the 
necessaries of life? 

‘Ans. I have heard, at the time I was engaged at New Cum- 
berland, that he was very poor, and often did not have the neces- 
sarles. 

“@Q. 23. State in full just what you heard about it at that time. 

“ Ans. That is about as full as I can state it, excepting that I did 
hear that they did not know in the evening where their breakfast 
was to come from next morning. 

“(. 24. State whether or not Mr. Drawbaugh, at one time, 
dwing your copartnership, or at sundry times, obtained some 
lumber from you, and, if so, when the account was settled and 
paid, 

“Ans. Frequently he got lumber from us; account was settled 
through repairs, excepting the last bill about the end of my busi- 
ness transactions there, for which I hold a lien against him or some- 
body else, I don’t know which any more; when I left I placed the 
settlement of everything, the collection, and ¢ gave the party a power 
of attorney to close up and settle the business, and that is about the 
last that remains open.” 


Every material part of this deposition that can be tested is abso- 
lutely false. 

In describing the place where the instrument was tried he says 
(p. 158):— 

“(. 9. State where the machine was that he was talking into 
and where the one was that you were listening at during that con- 
versation. 

“A. The machine was on a table in his workroom or office on 
somewhat of a raised shelf, the wire passing out of that through 
another room and into the third one as it were.” 


Now it is settled by the deposition of Drawbaugh himself that the 
arrangement of the upper story of his shop with three rooms, so that 
the wire could pass out of one, through another and into the third, 
was never made until the Axle Company came there in the spring of 


1875, nearly two years after the alleged date of the witness’s only 
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visit. In the next place it is perfectly certain that neither he nor 
any one else heard conversation through F and B. (See New York 
tests.) Itis also very inconsistent with the story told by Drawbaugh 
on the stand, that in the summer of 1873 he should be using F and 
B, when he had, if his allegations are true, much better instruments 
in C and I, and should be using them, when offering the invention 
to a stranger, according to the story of this witness, and there- 
fore called upon to do his best. For a further absurdity about the 
exhibition of these alleged instruments at that time alleged, see depo- 
sition of another of the defendants’ witnesses, Abraham Fisher, No. 
111, enfra. 

We have fortunately also another means of testing the value of 
this witness in the manner of the alleged poverty. His statement 
here is, that Drawbaugh did work for his firm, repairing their engine, 
always collected up in cash the money that was due him for repairs 
us fast as he earned it, and wanted any lumber he bought of them 
to stand on credit. That story is a falsehood and wis known to 
Drawbaugh to be a falsehood at the time he and his associates pro- 
duced this witness and had him tell it. The facts are these : — 

Drawbaugh did work upon the saw mill for Eberly & Lee and 
from time to time got lumber from them; he did the same thing for 
Lee and the same thing for Lee & Bayler. The understanding be- 
tween the parties was that the account with one of the firms should 
be assumed by the next firm and carried along in that way. Now in 
June, 1873, — the date assigned by Bayler for the alleged visit, — 
the accounts, if reckoned as an account with Lee & Bayler alone, 
showed $22.99 due Drawbaugh, and if as an account with all the firms 
together, showed $56.73 due Drawbaugh; throughout that period 
and from before 1870 down to May, 1876, there was from $30 to 
$50 to Drawbaugh’s credit the whole time. This is ascertained from 
the accounts which were produved and put in by the complainants in 
Drawbaugh’s cross-examination (defts, ii, pp. 1020-1022). The 
account was finally closed by lumber which Drawbaugh bought on 
credit from this firm in May, 1876. Some quarrel seems to have 
arisen in consequence of that last transaction and the firm, or rather 
Mosser, attorney in fact for Lee & Bayler, who was settling up 
their affairs, brought suit against Drawbaugh in 1878, and in the 
course of these proceedings Drawbaugh filed an affidavit stating the 
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facts substantially as we have rehearsed them and prescribed in this 
suit; and this affidavit (printed defts, ii, 1019) was sworn to in 
March, 1880, was thirteen months before Bayler gave this deposition. 
The exact figures between them made from the accounts put in 
during Drawbaugh’s cross-examination, and admitted by him to be 
correct, are as follows : — 
At the time Bayler became pariner, April 1, 1873, the account 
stood 
Repairs. Lumber. 
Repairs done for Eberly & Lee and J. F. 
Lee (defts, ii, 1021) . ‘ : $120 14 
Lumber furnished to Drawbaugh by Eberly & ™ and 
J. F. Lee (defts, ii, 1022) $71.74 + $24.66, $96 40 


Balance due to Drawbaugh April 1, 1873. 23 74 
$120 14 


The account between Lee & Baylor alone, and Drawbaugh, stood 
June 1, 1873: — 


Repairs done for Lee & Baylor by Draw- 
baugh (complts, exhibits iv, p. 82), bill 
at bottom of page added up to that 
date. . ‘ , . , . , , $24 47 


Lumber furnished to that date (complts, 


iv, exhibits, p. 79, the bill) ; : $1 48 
Balance due Drawbaugh from Lee and Bay- 
lor alone, June 1, 1873 : ‘ , 22 99 


$24 47 


Total amount of repairs done by Drawbaugh for Lee & Baylor, 


April, 1873, to May, 1876 (defts, ii, p. 

1021, Drawbaugh’s deposition; and the 

bills, complts, iv, exhibits, p. 83). ; , $71 92 
Lumber furnished by Lee & Bayler to Draw- 

baugh during same period (complts, iv, 

exhibits, p. 79) . , , ; $52 97 
Balance due Drawbaugh from _ & Bay- 


a ne 18 95 
$71 92 


de. 
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i Thus the firms owed Drawbaugh at the alleged date of Baylor’s 
a 
j visit, June, 1873, — 

: The old firm owed , , ‘ ; $23 74 

Po Lee & Bayler owed . , , ‘ 22 99 

t Total due Drawbaugh, June, 1873 x. ° $56 73 


May, 1876, they owed Drawbaugh, — 
The old firm p , , ; = $23 74 
Lee & Bayler. j , . 18 95 


Due Drawbaugh, May, 1876 ‘ , ‘ $42 69 


and about three years interest to be added. 


Thus the allegation that Drawbaugh collected his money as fast as 
earned is an entire falsehood, and must be presumed to be known to 
Drawbaugh to be falsehood, since he had told the story correctly 
under oath in a suit in which he had prevailed upon the strength of 
that story only a little more than a year before Bayler testified. 
But the value of these facts goes further than this. Bayler is called 
as a witness to show that Drawbaugh was so poor that at night his 
family did not know where their breakfast would come from, and 
yet.for seven or eight years this poor man did not even take the 
trouble to collect a balance varying from $20 to $50, due him from 
these entirely responsible firms. 

Bayler says that everything they owed him he required to be paid 
at once in cash, whereas it turns out that the firm never paid him one 
cent in cash. He is represented by this man Bayler as applying for 
a little money to take out a patent on the talking machine, when at 
that very instant Bayler’s firm owed him and was able and ready 
to pay him a balance for labor amounting to just about enough to 
pay the fees for a patent, and Drawbaugh let that money stand, and 
took it in lumber three years after that. This condition of things 
existed for four years before midsummer, 1876. There was the 
money ready; Drawbaugh had only to go and get it. 

We submit to the Court not ouly that this whole testimony of 
Bayler is worthless, and not only that this fact, that Drawbaugh did 
not trouble himself to draw this money due him gives the lie to the 
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pretence of abject poverty put forward in this case, but that this 
action, calling this witness to swear to something which Drawbaugh 
knew was a falsehood, since he had sworn to the contrary only a few 
months before, shows the manner in which the case is prepared and 
the readiness with which Drawbaugh will suffer to be laid before the 
Court statements which he personally knows ere untrue. 


No. 20. David B. Carl, 165. — Age, thirty-nine; Dillsburg ; 
butche: and farmer. Lived at Eberly’s Mills from spring of 1869 to 
spring of 1873. While there frequently visited Drawbaugh’s shop ; 
says that he say B first some time in 1870; F was attached to it, but 
they were in different rooms; saw the instruments more than once, 
but never heard them talk. Apparently Drawbaugh was carrying on 
a considerable business : — 


“] first come to see it when I was hauling some stuff bick and 
forth from the town [Harrisburg] for him; I generally fetched 
things from the shop, — patterns, and things for him as I_ went back 
and forth from market; he was doing job work generally and work- 
ing at such machines as this” (x-ans. 22, p. 167). 


Inasmuch as four instruments are all that Drawbaugh claims to 


have made between 1867 and 1874, it isa good sample of the value 


of this testimony that this witness states the making of talking 
machines by Drawbaugh to be a substantial part of his occupation 
during four years of that time. 

He (p. 168) describes the rooms where he saw the instruments 
and says that one of them had a great many things in it, and among 
others “a couple of clocks,” “he called them electric clocks”; ai.d 
adds (p. 169, ans. 41) :— 


“The one clock I seen there was in a case I am sure; the otheis 
I couldn’t tell you.” 

“X @Y. 42. I suppose you mean that you saw these clocks at the 
same time vou first saw F and B, don’t you? 

“Ans. No; it was some little time after that I first saw these two 
clocks. It was in the same room though.” 


He says, ans. 45: “At any time during my visits to the shop I 
have seen four [clocks] at one time there, if I remember rightly.” 

“@. 46. When was that ? 

“Ans. I couldn’t give you the exact time for I was there too 
often at the place. 

“@. 47. In what year did you see the four clocks? 
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“Ans. As near asI cantell I think it was in 1872; I ain’t right 
sure about that.” 

The fact is, that four clocks did not exist there until after the 
summer of 1877; he therefore did not see them in 1872 nor at any 
other time while he lived at Milltown, and he must have been at- 
tracted by them at a visit four years after he left. There is nothing 
on which to rest the belief that his memory is not equally at fault 
about the talking machines. There was an attempt to repair damages 
on redirect examination, p. 171. He had said (x-ans. 38, p. 168) 
that at the time when he first saw F and B there, he saw two clocks 
in the same room, one, at least, of which was ina case. Being asked 
(redirect 69, p. 171) to describe the one which was in the case, he 
says that it was “about as high as a man,” though he is not sure 
whether it stood on the floor or was two feet off the floor. 


“@. 70. Did it look like an old piece of work ? 

“dns. No, sir; it was a new piece of work, very handsomely 
mide; Drawbaugh made it himself, he told me.” 

"Q@. 71. Was it an electric clock or not? 

“A. Yes, sir; he told me so.” 


Referring to the four clocks he is asked (p. 172) : — 


“@. 76. Do you know whether they were not clock works that 
had been brought there for Mr. Drawbaugh to repair? 

“A. He told me he made them. 

“Q. 77. Were they running any of them? 

“A. Iam sure that there were two running when I was there. 

“@. 78. Did they run by weights? 

“A. No, sir. 

“YY. 79. By springs? 

“A No, sir; they ran by a wire he called an electric wire; I 
do not know where he had that attached to; he had one end at- 
tached to the clock.” 


Thus he described the clocks distinctly as they in fact existed about 
1877-8, attributing all that to 1872; and this is further settled by 
his next cross-answer : — 


“ht. X Q. 81. You have described these two rooms that you saw 
these two instruments in; suppose a person were talking in one, and 
another person listening in the other, without the aid of these ma- 
chines, was there anything except a single board partition to pre- 
vent the sound passing from one room to the other? 

“A. There would be a double board partition between them ; that 
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§ a i * . * e 
is, two-inch lyoard Wirtitions, with an intervening room between the 
partitions.” * ~~ 


It will be seen by reference to the diagram of the partitions at the 
period of the clock company that this describes the condition of 
things at that time, one of the instruments being in the middle room 
know as Drawbaugh’s office ; the other in thearger office partitioned 
off by the clock company, with an intervening room between them. 
This is very clearly, therefore, the case of a witness who attributes in 
all respects where he can be tested to a period about 1872 a condi- 
tion of things which did not exist until after the summer of 1877 or 
the spring of 1878. 

This witness made an affidavit for the defence in August, 1880. 

Shall we take it that his visit was in 1877-8, and that F and B 
were then the show instruments, or shall we take him as a man who 
has a pliant memory and has been talked to, until, in the language 
of Judge Swayne, “ his imagination is wrought upon by influences 
to which his ears are subjected, and beguiles his memory”? 


No. 21. Jacob E. Smith, p.173.—Laborer. Once, in Drawbaugh’s 
absence, at a date which he gives as March 1, 1871, he was admitted 
to the shop by Drawbaugh’s daughter, and says that he saw B. 
A visitor present said that with it you could talk three miles. 
On cross-examination, p. 176, he says he has seen F a number of 
times since, and has been at Drawbaugh’s shop every year, and that 
he never took particular notice of the machine (ans. 33, 34). 

He made an affidavit in August, 1880. 


No. 22. Cyrus Orris, p. 177.—Age, forty-nine ; works in Etter & 
Shanklin’s mill; father-in-law of Jacob Smith; was present at the 
visit referred to by Jacob Smith ; cannot identify any instrument nor 
fix any date when he was there; has known Drawbaugh twenty-five 
years ; has heard people say that Drawbaugh had talked through the 
machine, and Drawbaugh had told him that he might talk to Harris- 
burg with it. Thinks he has seen F, B, A, C, D, E, H, but is not 
sure, and can fix no date. The Witness intimates rather than posi- 
tively swears that it was Drawbaugh’s habit to spend his evenings 
well into the night at that shop year after year, pretty much every 
time he took notice of it, working at the talking machine. ™ 


oo 
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that he once saw some instrument out on a stump connected with 
some wires, but has no idea when it was. His testimony about 


this is a good illustration of the value of leading questions; he is 


first asked whether he could recognize the instrument which he saw 
on the stump, and he says, “I don’t think I could”; then instrument 


H is shown him, and he is asked, “See whether or not you remem- 


ber that as the instrument.” There was a vigorous endeavor by 


leading questions to make him swear that H was the instrument that 


he saw, but he says he could not say whether it was or not. 


P. 182. “X. YQ. 37. What years was it when he was working 
nights on the talking machine ; was it one year, or all the years from 
1871 to 1880? 

f “A. It was pretty much all the years since I live there. 
Fi P. 179. “@. 15. Were you about the shop frequently from that 


time (1870) down to the summer of 1880? 
“A. I was there the first year pretty often, about twice a week ; 
: next I wasn’t so often; been going in about four or five times in a 
month from that time down to last summer.” 


Here is a witness who for ten years has been there once a week, 


‘J who never heard any instrument talked through, cannot really iden- 
Z tify any, and does not pretend to say when he saw any except that 
4 he is induced to say that he thinks he first saw one at a time testified 


to by a previous witness, at the taking of whose deposition he was 
present. He made an affidavit in the summer of 1880, and is very 
careful on cross-examination about it to state, as probably he and 
other witnesses felt about their depositions (p. 183) : — 
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. © “A. 56. Itold him, to the best of my knowledge, I could not 
just think of it at that time.” 
“A. 57. Yes, to the best that I knowed.” 


It isevident throughout all this testimony that a very large por- 


tion of the defendants’ witnesses, and in fact nearly all of them, are 
unwilling to swear positively to anything, but salve over a low sense 


of moral responsibility by saying that they testify “to the best of 


? 


their knowledge,” or “so far as they know,” without any positive- 
ness, or any means of any. Of course this is not the fact literally of 
all their testimony, but it is of so much of it that it is difficult to 


doubt that that was the sentiment of nearly all of their witnesses. 
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No. 23. John Scherich, p. 184. — Age, sixty-nine; Mechan- 
icsburg ; insurance agent ; has known Drawbaugh all his life ; was at 
one time agent for the sale of his faucets. He says that about four 
years before he moved away from Camp Hill, which according to 
his story would be 1869, he saw B and F at Drawbaugh’s shop; that 
Drawbaugh talked through them, and he heard what was said 
through them, and Drawbaugh said that it would take the place of 
the telegraph. It is proved to be impossible that he ever heard or 


understood what was said through these instruments. Afterwards, 
at a time which he states to be between April, 1873, and April, 1875, 
merely from the fact that he thinks he lived at a certain place at the 


time, he saw B and F and other instruments; he thinks that he then 
listened at A and heard what was said, and that this was in the fall 
of 1874; he undertakes to identify A, but it certainly did not exist 
at that time, for, after that, defendants’ witness, Wesley Smith, saw 
Drawbaugh making it (p. 26, supra) if bis story is true; Scherich 


says that the transmitter used on that occasion was a kind of a little 


box, and nothing can in any sense correspond to his description 


unless it be I, and that not very well; it is impossible to talk with 
I and A, unless a supplementary battery be used, A being a non- 
polarized receiver; in the New York tests no attempts were made to 
do so, and Mr. Benjamin does not pretend that it can be done. The 
witness thinks he has not been at Drawbaugh’s shop snice 1875 or 
1876, but his whole testimony rests upon memory in the first place, 
and his assertion that he heard and understood speech through B and 
F shows that his memory is unreliable; his assertion that he heard 
through A in 1874, with any transmitter then alleged to have existed, 
shows thiut his memory is worthless, or his disposition to exaggerate 
such that he can transform a worthless instrument into a practical 


speaking telephone. 


No. 24. Henry C. Springer, p. 190.—Age, fifty-two ; shoemaker. 
He is one of the most important witnesses in the case. 


It is impossible that Drawbaugh could have accomplished what he 
alleges with the speaking telephone, or could have reached the point of 


such machines as D and Eand the hard carbon microphones G, O, H, 4 
without innumerable experiments: such experiments could not have | 
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been performed without an assistant to talk or listen. He must have 
employed an assistant for both purposes, for the intelligent pros- 
ecution of such experiments requires the experimenter sometimes 


to listen to ascertain the results for himself, and sometimes to attend 


to the transmitter, because no one else would have the skill to adjust 


it. Ifa hundredth part of Drawbaugh’s story be true, he must have 


nad somebody repeatedly and constantly experimenting with him. 


Now, no such course of experiments is sworn to by anybody, even 


substantially ; his witnesses, with few exceptions, are ignorant labor- 


ers or farmers who, being casually present from time to time, say 
that they heard a little speech through the instruments, used for their 
entertainment, or merely to gratify their curiosity. The only wit- 
nesses who pretend to have aided Drawbaugh by any actual exper- 
imentation or anything that could serve as experimentation, are his 
brother, Henry F. Drawbaugh, at one time his nephew, Harmon Draw- 
baugh, and occasionally his brother John Drawbaugh, the witness 
E. R. Holsinger, and this witness Springer; among them there are 
none who pretend to have experimented so continually as Springer. 
There are none who pretend to have regularly experimented with 
him for any substantial length of time except Springer and possibly 
at times Holsinger. 
There are assertions here and there in the case that hig son Harry 
aided him in the experiments, but considering that Harry was only 
eight and a half years ol | when Mr. Bell’s patent came out, it is im- 
possible to believe that he could have ever done anything in the way 
of adjusting a difficult transmitter, or in the way of real experiment, 
‘or in the way of forming and expressing a Judgment which would be 
of any assistance to his father upon the results arrived at. It is, 
however, significant in the first place that Drawbaugh doves not call 
any of his family to testify; Harry Drawbaugh, the only son, and 
the one referred to, died while the evidence was being taken ; but it 
was after the testimony for the defence was substantially completed 
and Drawbaugh’s deposition was half finished (see memorandum in ‘ 
the record, Dec. 25, 1881; defts, 11, 887). The boy was undoubt- 
edly young for a witness, being a little over fourteen years old at 
the time of his death, but if he was old enough to experiment upon 
telephones with his father and to adjust and manage such an instru- 
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ment as F in 1872 to 1876, he certainly was old enough in 1881 to 
tell what he did with them. Of course the whole story of his assist- 
ance as a practical and serious matter is absurd. Drawbaugh pre- 
tends that his daughter Laura assisted him in some of his earlier 
experiments, but he does not call her, while at one time he and his 
brother Harry intimated that her health or state of mind was such 
that she was incapable of testifying, putting it substantially that she 
was non compos. It turns out that she has been married during the 
progress of this case (deposition of Jos. Ditlow, defts, surbtl, 530). 

This witness Springer appears to have been the chief experimenter 
Drawbaugh ever had, and it is from such-a witness that we ought to 
have some chance at least of knowing the outside limits of the truth ; 
he certainly will not understate it. 

Now we shall find, as throughout this case, that the nearer we 
come to a person who has means of knowledge, the worse the case is 
for the claimant. 

Springer’s story is as follows: He moved to Eberly’s Mills, April 
1, 1876, and moved away about January 6 or 7, 1877. 


“Q. 4. While so living at Eberly’s Mills, did you, or not, fre- 
quently visit the shop of Daniel Drawbaugh? 

“A. Yes, sir; about twice a day, noon and evening. 

“@. 5. During that time did you see there what he called a talk- 
ing machine? 

“A. Yes, sir; that is what caused me to go down there pretty 
much every time I went. 

“@. 6. Did you go down to assist him about talking on it or 
operating it? 

“A. He boarded withhis brother, just above me, and he stopped 
still, after dinner, and I said I will go along down, and we will talk 
through that machine; I told him it was a curiosity to me, I wanted 
to talk with him through it. 


“QY. 54. When you would go down in the evening, about what 
time would you generally go, right after supper or |: ater ? 

"A. Went down about d: wk, and stayed there until about bed- 
time — talked there together. 

“@. 55. How many times during that year did you stay there 
during the evening, to the best of your recollection ? 

"4A. family was in Mechanicsburg and mine in Siddonsburg, 
and I would go down there pretty much every evening, and we were 
together pretty much all the time, outside of regular working hours. 


“@. 7. During the time that you lived there, as you have stated, 


DEFENDANTS PROOFS — NO. 94, SPRINGER. 57 


did you see more than one talking machine? If so, how many, to 
the best of your recollection ? 

“A. Isaw these six that lays here (indicating ‘ B,’ ‘ F,’ ‘D,’ ‘ B,’ 
‘G,’ and ‘O’) ; these two are the first we talked through (indicating 
‘B’ and‘ F’”), 

“[ Hxaminer notes that instruments ‘A,’ ‘C’ and‘ I’ are also 
on the table. | | | 

“@Q.8. How soon after you talked through ‘B’ and ‘ F’ did you 
talk through any of these other four, ‘D,’ ‘ E,’‘G@’ and‘QO’? 

“A. It was about two months, or near as I can tell you, that he 
had these two‘ D’ and‘ E,’ or two exactly like them; he told ma 
then that he had improved the michine; that he could talk both 
ways then. Then I went along down; the first we had we could 
only use to talk in one direction. 

“@Q. 9. Referring to these two instruments ‘B’ and ‘ F,’ which 
did he talk into, and which did you listen at ? 

“A. He talked into the glass tumbler ‘ F,’ and [ listened at the 
tin box ‘ B.’ 

*@. 10. Where were the two machines ‘ F’ and ‘B’ when you 


- were talking and listening ? 


. “A. ‘EF’ was in the second floor, in a little office that he had 
made partitioned off; ‘B’ was on the back part of the machine shop 
on the same floor.” 

“@Y. 16. When he talked to you through those machines ‘ B’ and 
*F,’ did you understand what he said? 

“A. Yes, sir; quite distinctly. 

“@. 17. Did you recognize his voice, so as to distinguish it from 
other persons’ voices through the machine ? 

* A. Yes, sir. 

*@. 18. Do you remember how he came to show you these two 
machines, ‘D’ and ‘E’? 

“A. He told me he had improved the talking machine, and 
showed me these. 

*@. 19. How came he to tell you that at that time? 

* A. He told me he had got the machine that we could talk both 
ways -—— I to him and him to me. 

“@Q. 20. Did you ask him first if he could talk both ways, and 
was this his reply, or was this his statement without any question ? 

* A. He came down from dinner and stopped in my shop, and 
told me if I would go along down now we could talk to each other. 

“@. 21. And when you went down you talked through those 
machines ‘D’ and ‘ E,’ did you? 

*A. Yes, sir. 

“Q. 22... Was that the first time you had seen the machines * D’ 
and ‘ B’? 
“A. Yes, af. 
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*@. 23. Do you remember any of the conversation that you had 
through those machines ‘D’ and ‘ E’ at that time? 

“A. He asked me how I liked living in ‘ bachelor’s hall.’ I told 
him not very well. 

“@. 24. After you had talked through the machines ‘ D’ and ‘EH’ 
did you again afterwards talk through ‘B’ and ‘F’? : 

"A. No, sir.” 


It will be seen that he had already examined the instruments, and 
said in substance that he did not see “A,” “C” and “I.” Defend- 
ants then tried to get him to improve on this, and questioned him as 


follows : — 


“@. 50. Did you at any time, when there, see this machine ‘C’? 

“A. I saw this in the office there; a little office he had. 

“@Y. 31. When you first went there? 

“A. It was three or four weeks alter I went there. 

“Q@. 32. Do you remember seeing this box ‘I’ there at any 
time ? 

“A. No, sir; I don’t recollect of seeing it. 

“(@. 83. Do you recollect of seeing this machine ‘A’ there at any 
time? 

“A. No, sir; he must have got that after I left. I don’t mind 
of seeing it. 

"@. 34. Did you see him making any talking machines while 
you were there, or working on them? 

“A. No, sir; I never got there only at dinner time, and in the 
evening when he quit work. 

“@. 35. You have referred to seven machines in all as seen by 
you at that time. Are these all the talking machines that you saw 
there, or were there others ? 

“A. These are all, to my recollection.” 


Here is proof of the most perfect kind from the defendants’ wit- 
ness, who is alleged to have been there twice a day from April 1, 1876, 
a month after Mr. Bell’s patent came out (but never before), through 
the rest of the year 1876, for the purpose of aiding Drawbaugh in 
talking with his machines. This evidence is not brought out on cross- 
examination, as appears more particularly from his sixth question, 
“Did you go down to assist him about talking on it or operating it, 
etc?” He is put forward for this. Thereupon his explicit and une- 
quivocal testimony is, that for at least two months after the lst of 
April, 1876, the only instruments they tried or used or experimented 
with, and for the first part of the time the only instruments he saw, 
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were the broken glass tumbler and the tin can instrument B. That 
statement, which the defendants are not at liberty to contradict, 
which they have never repudiated, makes an end of their case. But 
the testimony of this witness does not stop there. ‘The story in his 
auswers 8-22 is, that at a period which he says is about two months, 
as near as he can tell, after he began, that is, along in the summer of 
1876, D and E were first produced as improvements: they had been 
experimenting for some months with F and B, and D and E were 
then produced for the first time as novelties. Now, without fora 
moment assenting to this statement that they even then existed, here 
is the story of thetr witness, in a better position to know than any 
other person they produced, proving explicitly that Dand E did not 
exist before the summer of 1876. An endeavor was made to get 
Drawbaugh to change Springer’s testimony a little, or break the 
force of it, but without effect, and the questions and answers which 
were obtained from Springer on his direct examination are conclusive 
upon the question of the dates of D and E. One would think that 
if Drawbaugh could hive denied the story of his assistant experi- 
menter he would have stated in terms that Springer was entirely 
mistaken, and thut D and E existed a year before Springer came 
there. Instead of that, when brought face to face with the question, 
he declines to contradict Springer’s statement as to D and KE, 
and he declines to contradict Springer’s statement that for some 
months after April, 1876, F and B were the sole subjects of exper- 
ement. Now a skilful mechanic like Drawbaugh never would exper- 
iment with such rude contrivances as F and B for two months if he 
had got respectable results out of them, or if he thought he knew 
how to make a practical instrument. Even if he had wanted to try 
a carbon transmitter like F, he would not once use B as a receiver, 
if C or lor A or D or E existed. If F and B were all he had got 
to when our patent was three or four months old, then of course 
there is an end of their case. 

Drawbaugh’s statements about Springer’s testimony, as we read 
them, leave the story worse for the defendants than Springer does. 
Springer says that for some months after April, 1876, they used only 
F and B; and Drawbaugh does not deny them. ‘Then Springer 
says that they next began to use instruments which would talk both 
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ways, and Drawbaugh does not deny this. Springer next says that 
D and E were the first instruments that would talk both ways; 
Drawbaugh says that they were not; that C and I were the first that 
would talk both ways —and this is the only correction he applies to 
Springer. Applying this to Springer’s testimony, it means that he 
is mistaken as to the lettering of the instruments which were first 
used by himself and Drawbaugh to talk both ways, and should have 
said that the novelties produced for that purpose in the summer of 
1876 were C and I, not D and E. 
Drawbaugh testified (defts, ii, 903) :— 


“@. 644. Henry C. Springer testified, on page 191 of defendants’ 
printed record, that about two months after April 1, 1876, you 
showed him the two little magneto instruments, D and E, and told 
him that you had improved the machine, and could talk both ways 
then; and that the first instruments that you showed him during the 
two months prior to that time would only talk one way. Were the 
two little magneto instruments, D and E, the first instruments that 
you made that would talk both ways, or not? 

“A. No, sir; I had other instruments; instrument C was one 
and I was another, but C was not as well adapted as a receiver as 
it was as a transmitter ; I suppose I wanted to have him understand 
that those small magneto instruments could be bandled more easily 
from the mouth to the ear.” 


Springer’s testimony (p. 193), 


“@. 33. Do you recollect of seeing this machine A there at any 
time ? 

“A. No, sir; he must have got that after I left; I don’t mind of 
seeing it.” 
is perfectly conclusive that A did not exist at any time during the 
year 1876. Upon this compare W. S. Dellinger’s testimony about 


D and A (p. 124, infra). 


This was the condition of this witness’s deposition at the close of 
the first day; he came back the second day, and an attempt was 
then made to alter it (p. 197) :— 


“@. 64. Do you remember their [D and E] appearance when you 
first saw them, and if so, did they look as if they had just been 
made, or as if they had been made some time? 

“A. They looked about as old as they do now, as if they had 
been made a long while ; I am satisfied they were not made new.” 


| 
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We conceive that such an attempt under such circumstances is a 
confession. 

If we had produced Drawbaugh’s assistant in 1876 and proved by 
him that for the first part of that year he experimented with nothing 
but F and B; that afterwards more improved instruments were pro- 
duced as new ; the Court believing that witness would have said that 
that is an end of their case. And this is the testimony given by 
one of their witnesses on direct examination, which they did not re- 
pudiate and which Mr. Drawbaugh, whatever he says in other parts of 
the case, does not venture to deny when brought face to face with it 
on direct examination and in an attempt to get him to break its 
force. 

Some other things in the deposition of this witness are worth 
noting. He says, p. 194, that Drawbaugh said he would get it 
patented, but was too poor, that he could not afford it, and that his 
family, particularly his wife, “were opposed to him working on it be- 
‘ause it would never do him any good.” Witness is urged to testify 
to Drawbaugh’s alleged poverty, and he says that Drawbaugh ap- 
peared to be unable to pay him for mending shoes, the highest bill 
for which at any one time was eighty cents. Now Mr. Drawbaugh re- 
ceived in that year about $1,600 from the sale of property and in 
final settlement of the Faucet Company’s affairs, besides his ordinary 
earnings. This witness shows also that Drawbaugh was fully aware 
of the value and importance of the speaking telephone (p. 195) :— 

“@. 48. Do you recollect whether he said anything about the 
value of the invention ? 

“A. He said it would be a fortune to him and make him inde- 
pendent. 

“@. 49. Do you recollect whether he compared it with telegraph- 
ing; if so, what he said? 


“A. He said it would far exceed telegraphing.” 
‘ 


His account of Drawbaugh’s devotion to the speaking machine 
after April, 1876, is as strong as language can make it (p. 198) :— 


* QY. 58. So far as you could see and know during the time you 
were there, what was Mr. Drawbaugh principally giving his atten- 
tion to? 

“A. His whole mind appeared to be on this talking machine. 
He told me that many a night he didn’t sleep, just studying how to 
improve it.” 


i ES 
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This witness was not asked in terms whether he ever saw the 
instrument H, but gives a list of all he did see which excludes it. 
He testified that he saw G and O in October, 1876. Not fora 
moment admitting that G and O existed during that year, the 
testimony of this witness is conclusive against the defendants that 
they did not exist before October, 1876. The witness’s account of 
them is, of course, untrue. His testimony is that they talked 
through G and O, and heard and understood what was said. As G 
and O are both transmitters, he never could have done that. 


No. 25. Daniel Balsley, p. 200. — Age, forty-nine; New Cum- 
berland; wagon maker; has known Drawbaugh thirty-five years. 
He says that he went to Drawbaugh’s shop about 1872, -— he feels 
quite sure that it was before 1874; saw B and F; never talked 
through any instrument. This witness appears to have the belief 
(p. 202) that Drawbaugh invented the Giffard injector, and that it 
was stolen from him. That he went there at the time stated and 
has not been there since, rests merely upon his recollection, without 
even any probability to sustain it. No one is called to support him. 
He mentioned the injector in his direct examination as Drawbaugh’s 
invention, and said on cross-examination (p. 204) that Drawbaugh 
had partly made it, and some person had got it patented before he 
got to Washington. He made an affidavit for the defendants. 


No. 26. lias Z. Good, p. 206. — Age, forty-nine; lives near 
New Cumberland; formerly miller, now fence builder; lived at 
Eberly’s Mills from 1852 to April, 1872; then moved to New 
Cumberland, two or three miles from Drawbaugh’s shop, and in 
March, 1876, moved across the creek from New Cumberland to the 
adjoining village. Says that while he lived at Eberly’s Mills 
(which would be before April, 1872) he saw F and B at Draw- 
baugh’s shop, but never talked through any instrument (ans. 11, 12, 
p. 207) ; since he moved away has been at Drawbaugh’s shop seven 
or eight times, chiefly to dun Drawbaugh for $5, which, he says, 
was paid to him in instalments, part in 1874 and the balance in 
1880. Atsome of these dunning visits he saw B and F (p. 203). 
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“@Q. 22. When you were there on any of those dunning visits, 
after you moved away from Eberly’s Mills, did you ever see the talk- 
ing machines again? — 

“A. I seen this machine (‘B,’ ‘F’). 

“@. 23. Did you ever see any other besides this? 

“A. I can’t say as I did. 

“@Q. 24. Was anybody operating the talking machine at the 
time you saw them on your dunning visit ? 

“A. Dan was in the room operating; that is what George told 
me; I was in another room with George, talking to him; George 
told me that Dan was operating on the instrument, the talking ma- 
chine; that is what George told me. | 

“QY. 25. How long was that after you moved away from Eberly’s 
Mills ? 

“A. I think it was the second year after I left there; I was 
there on a fishing expedition along the Yellowbreeches. 

“ Y. 26. George was Dan’s brother, was he not? 

“A. No, sir; Dan was his uncle. 

“Q. 27. Was George listening at the machine when he said Dan 
was operating it? 

“A. I can’t tell you that; he was close by it.” 


That is to say, the defendants’ witness proves, if he proves any- 
thing, that in 1874 the instruments the claimant was at work upon 
were Band F; does this help the defendants’ case, or does it lead 
the Court to believe their story that four years before this they had 
been superseded by better instruments ? 


No. 27. Ira D. Kahney, p. 210. —Several members of the 
Kahney family have testified, and some of them in an extremely 
peculiar manner; their testimony is all considered together, with 
the defendants’ surrebuttal. 


No. 28. Jacob E. Shettel, p. 215.—Age, forty-four; residence, 
Shepardstown ; has known Drawbaugh thirty-tive years. It did not 
appear from his deposition, but was afterwards proved (complts, 
ii, 982) that he is a nephew of John Drawbaugh. His story 
is, that he saw B and F upon an occasion which he fixes as “ about 
nine years ago,” that is, 1872, because he thinks that he visited his 
uncle, John B. Drawbaugh, at Eberly’s Mills about two years after 
he was married, and that he was married eleven years ago. This is 
a mere matter of memory. He says that Drawbaugh showed them 
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to him and told him it was a talking machine. There was a bladder 
over the end of B, and a bar of iron on it; “the bladder was 
bursted,” and the witness says Drawbaugh told him that it could 
not talk. Drawbaugh said (p. 216) :— 

“Tt would be better than telegraphing, and that it would be 


worth a great deal of money. I don’t remember that he said any- 
thing more at that time.” 


Witness says that he saw a piece of tin over the mouth of the 
tumbler F, and that the bottom of the tumbler was not broken out. 
Inasmuch as half a dozen witnesses have sworn that the bottom of 
the tumbler was broken out long before this, and as all the other 
witnesses have sworn that the diaphragm was not tin, but bladder, 
no reliance can be placed upon the witness in this respect. He 
alleges that he thinks this interview was before Haucks had begun 
the faucet business, but he had nothing to do with the Haucks and 
no reason to connect the real fact with the alleged. This witness 
was one of the members of the clock company; he opened nego- 
tiations for getting up that concern in the spring of 1877, and the 
company commenced business April 1, 1878. During that year of 
negotiation he was frequently at Drawbaugh’s shop, and he says that 
early in the spring of 1877 he saw a machine which he thinks is H; 
but in spite of very leading and instructive attempts he declines to 
say that it was atalking machine. His testimony about it is as 
follows (p. 218) :— 

“@. 20. Did you hear any conversation through it at that time? 

“A. Not any conversation ; he rang the bell attached to it; that 
is all he did to it. 

“ Q@. 21. Did he tell you what it was for? 

“A. Yes, sir; he told me what it could be used for, for giving 
alarms and calling at rooms of hotels. 

“ @. 22. Did he tell you what the machine H was — what name 
did he give it? 

“A. I don’t remember that he gave it any name. 

“ Q. 23. Did he speak about its being a talking machine, or 
not? 

“| Objected to by Mr. Storrow, as leading and as an attempt to 
obtain an answer from the witness on a subject on which his memory - 
has been exhausted. | 


“A. Idon’t remember that he said anything about its being a 
talking machine. 
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*@. 24. Did you understand at the time whether it was a talking 
machine or not? 

“[ Same objection, and also that the question is not competent. | 

“J don’t know that 4 did; there was very little explanation of that 
instrument, that he gave to me at that time.” 


It is very clear from this that what he saw was the electric alarm 
dell that Drawbaugh had got up and intended to use in hotels. This 
is only one instance among quite a number where Drawbaugh’s 


‘alarm bell has been evidently mistaken for H, the witnesses 


identifying H only because they see a bell on top. He says that 
he saw D and E in 1875; he has nothing whatever to fix the date 
by ; he says that he saw A before he saw D and E; he was in Draw- 
baugh’s shop a number of times between 1872 and the spring of 
1878 ; cannot say how often Drawbaugh spoke to him at different 
times about the instruments, but he does not know that he ever saw 
him working directly upon them (p. 219) :— 

“@Q. 32. What would he say about them from time to time 
during that period? 

“A. He was improving them, getting them that he could talk 
plainly through them, and be understood plainly. 

“ Y. 33. About when did he tell you this, at any particular time, 
or all along during the time? 

“A. Along during the time when I was there.” 

He says that he saw C at the first time that he first saw B and F, 
and that between 1872 and 1878 he saw A, B, C, D, E, F and H, 
and none others; that he does not remember any conversation be- 
tween himself and Drawbaugh as regards patenting (ans. 26, p. 
219). The clock company closed its business in the spring of 1879 
(ans. 37, p. 220). 

This witness, a connection of Drawbaugh, is a man of means, dis- 
posed to embark in enterprises, and who did finally, with his two 
brothers-in-law, invest his money in Drawbaugh’s unpatented clock 
invention, vet he never once talked through or witnessed any use 
of the alleged talking machine, and never was solicited to put any 
money into it, though frequently at Drawbaugh’s shop. 


He testified (p. 223) :— 


“Q. 70. Prior to your getting up the electric clock company, did 
Mr. Drawbaugh ever say anything to you about desiring to get some- 
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body to take hold with him to help him to bring out his inventions, 
or any of them? 

“A. I don’t know that he has more than in the clock business ; 
but he has made the remark to me that, if he had the means to go 
ahead himself with them, he could make more out of them. 

“Q. 71. Did you ever talk to him prior to the establishment of 
the clock company about going in with him on any other invention 
than the clock ? 

“A. No, sir; not to my recollection.” 

P. 232. “X.Y. 150. Did he, during that year, ask you to take 
an interest with him and furnish money to take out a patent on it? 

"4. No, sir; he did not. If he should have I should not have 
taken it, for I did not think there was much in it.” 

He says that in 1878, while the clock company was going on, he 
and his associates discovered or thought they discovered that Draw- 
baugh diverted his attention from the clock to some other work, 
which he now thinks was the talking machine, and that at the close 
of the year they suspected that it was the talking machine he was 
working at. Then some leading questions were put to him with a 
view of inducing him to assent to the proposition that he thought there 
was a good deal of money in the clock and none in the talking ma- 
chine, and therefore his attention was not seriously called to it, but that 
he believed when Mr. Drawbaugh told him that he could talk as far 
as Mechanicsbnrg that he could do it, though in all those years he 
never talked nor attempted to talk through it. The questions put 
to him on p. 222 are further intended to convey the idea that the 
clock attracted a great deal of a'tention in the community and the 
talking machine very little. The defendants afterwards changed their 
views as to what they wish the Court to believe in this respect, and 
devoted a great deal of time in their surrebutting testimony to an 
attempt to prove that the talking machine was spoken of a great deal 
all over the country, and that people thought there was a fortune in 
it if he could only succeed in making it work. 

The witness was cross-examined at considerable length with a view 
to fixing the time when the clocks were made, and the number of 
clocks that were made; for a consideration of which see the brief, 
supra. 

This witness, who knew Drawbaugh all these years, and was John 
B. Drawbaugh’s nephew, was called also to endeavor to sustain 
the allegation about poverty. He testified (p. 220) : — 
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* @. 48. Do you know what his financial condition was during 
the year 1878; if so, what was it? 

“A. Yes, sir; it was pretty poor; he told me that he didn’t 
have any money to get what he really should have for his family. 

* @. 49. When did he tell you that? 

“A. Along during the year 1878. 

“Q. 50. State any other facts that you remember bearing on the 


subject of his poverty during that year? 

* A. Wecame to Harrisburg at various times during that summer, 
and he didn’t have the money to pay his toll, five cents, across the 
bridge, and I paid it for him different times; and, also, he didn’t 
have money to buy tobacco for himself, and I bought that for him 
several times; and I several times gave him a dollar, when we were 


over here, to buy groceries for his family.” 


But that was mere opinion; when we come to get at the facts of 
the case upon his cross-examination, they are exactly the other way. 
Thus the bargain between Drawbaugh and the clock company was that 
they should advance the money needed for materiais, etc., and that 
he would contribute his own time and work; payment for his work 
was to come out only of the proceeds, and he was to work for 
nothing unless there were profits. His condition, therefore, was 
such that he was quite ready to embark in this enterprise, and put 
in a year’s work more or less, running the risk of ultimate success, 
and Shettel knew this. Now that is not the condition of a man 
“miserably poor, with a large and helpless family depending upon 
his daily labor for support.” It is the condition of a man who has 
substantial resources either of actual existing means or of credit. 
That this was the case appeared further from the cross-examination 


of the witness (p. 233) : — 


“XQ. 153. You have testified about his extreme poverty in 
1878. Don’t you think you have rather overstated his poverty ? 

* A. No, sir; not if I dare believe his own words. 

"XN QY. 154. You have testified that he was a friend of yours, 
and was so very poor in 1878, and that you let him work for your 
company that year and paid him no wages? Don’t you think you 
have rather overstated the friendship, if he really was as poor as 
you say? 

“A. I don’t know that I have; I think he is just as good a friend 
of mine to-day as he was in 1578 and before; and we, as ail others 
in business, having a contract, as we thought, think it right to live 
to that contract ; and he not alone in 1878 was poor, but before that 
was just as poor as in 1878. 


4 
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X Q. 155. You made a bargain with him to work for your 
company, maybe for a year, and he was not to receive anything 
for wages unless profits came at the end? Do you think it was the 
act of an old friend to make such a bargain and expect him to live 
under it, if he was as poor as you say he was? 

[ Objected to by Mr. Hill as improper, incompetent and imma- 
terial, and assuming to state the terms of the contract differently from 
what has been: proved. | 

"A. Yes, sir; when I make a_ bargain or contract I always 
expect to live up to it, and I think it 1s perfectly right that every- 
body else should. 

“X Q. 156. If he was as poor as you say, how did you suppose 
he was going to live at all and support his family under such a con- 
tract ? 

“A. Just as he did before he made that contract, by working 
many days for nothing, and depending upon his creditors to give 
him as they had been giving him bc fore; but if he had asked me for 
the loan of twenty-five or tifty dollars I should have done it, but he 
never asked me for the loan of any money, with the exception of 
several dollars that I gave him at times, here in Harrisburg, when 
we were over. 


*“X QY. 157. Do you mean that it was yourexpectation, knowing, | 


as you say, how poor he was, that he should work for you, and live 
on his creditors, and that you would leave them to stand it, and not 
pay anything yourself, unless it came out of the profits of the busi- 
ness ? 

“A. Ididu’t expect him to live on anybody, and I never pay 
anything unless I am asked for it.” 


Here then, we have from his own relative and one time partner the 
actual facts, that he was quite able, and he and others knew he was 
able, to get along without daily pay upon his own resources, and 
that his friend was ready at any time on the mere asking to give him 
$50, but that during all those years he never asked him for money, 
and never proposed to this friend to go into the talking- machine bus- 
iness. One of the Grissingers — Jacob— made an affidavit which 
was used on the motion for preliminary injunction, the truth of 
which is substantially admitted by Drawbaugh in his deposition 
(defts, ii, 1080, cross-ans. 1529). Jacob died while the defendants 
were taking their testimony, and before the complainants bad an 
opportunity to take his deposition. It is perhaps enough to say that 
the defendants did not seek to take his deposition. Drawbaugh 
attempted to cast a slur upon the affidavit, but the facts appear on 
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the records of this Court. It is true that the affidavit was not printed 
as given. There was a misprint in a part which used Grissinger’s 
own language; the error was corrected in the copy given to the 
Court on the motion, but not in the copy sent to Grissinger. The 
other Grissinger — Theodore — testified for the complainants in a 
deposition which is almost conclusive. (See for the history and value 
of the clock company testimony, the body of the brief, supra, and 
Theodore Grissinger, complainants’ witness. ) 


No. 29. W. M. Lory, p. 235. — Age, fifty-one; carriage maker ; 
known Drawbaugh seventeen years. He says that in the fall of 1864 
Drawbaugh told him that he was about making a machine to talk 
through a distance of about twenty miles, and showed him a draught 
of it on paper; witness says that he did not understand it at all; said 
that the thing was impossible, but professes to remember the draught 
so well that he reproduces it on the witness stand ; he pretends to fix 
the time by saying that it was in the year when Mr. Eberly broke 
the wheel of his buggy; he says that he has never been to Mr. 
Drawbaugh’s shop since that fall. 


No. 30. Samuel Nichols, p. 238.—Age, fifty-one ; witness describes 
himself as a “ civil engineer.” Since March, 1868, has resided at White 
Hill, which is about a mile from Drawbaugh’s shop, and at the near- 
est railroad station. It appeared afterwards, from the testimony of 
his son (complts, i, 852), that the witness had been engineer to 
run a stationary engine for the last ten or twelve years, at $33 a 
month. He says that the second summer after he moved to White 
Hill, which would be in 1869, he went to Drawbaugh’s shop : — 

“Y. 5. Was anybody present; if so, how many and who, when 
you first’ saw the talking machine? 

“J4ns. Yes, sir; my son-in-law, Samuel Bruce, was along with 
me at the time, and Drawbaugh spoke into the machine.” 

“ Ans. 8. My son-in-law listened in the first place; Mr. Draw- 
baugh spoke through it and my son-in-law said he heard it very dis- 
tinctly.” 


He then describes the place where this alleged exhibition took 
place, as follows (p. 239). — 
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“@. 10. When Drawhaugh spoke, and Mr. Bruce and you 
listened, where was Mr. Drawbaugh and where were you and Mr. 
Bruce? 

“Ans. Mr. Drawbaugh was in the regular shop department ; 
there was then an open space between that and then there was a 
little drawing room in which Mr. Bruce and I were. 

*@. 11. Do you mean that Mr. Drawbaugh was in one room, you 
and Mr. Bruce in another room, and that there was an open space 
between the two rooms? 

“Ans. Yes, sir. 

“@. 16. Could you understand through the machine what he was 
saying ? 

“Ans. Yes, sir; all that he spoke.” : 

He swears that he heard perfectly what was said; and that the in- 
struments F and B were the two instruments used on this occasion, 
and, in answer to a directly leading question, says that before he and 
Mr. Bruce went to Drawbaugh’s shop, he had heard talk in the neigh- 
borhood about Drawbaugh’s talking-machine invention. 

So far and on the face of his direct examination none of the de- 
fendants’ witnesses appeared better able to tell a stronger or more 
apparently conclusive story than this. It turns out to be absolutely 
rotten. At the beginning of the cross-examination (x-ans. 26, 27, 
p. 240) he admitted that all that Mr. Drawbaugh spoke through 


the machine was a couple of words. Then he says (p. 241): — 


“X Y. 81. How came he to show you the instruments? 
“Ans. We walked in there on purpose to see his machinery, and 
he commenced showing us then.” 


If the instruments — whatever they were, and whenever the visit 
was —had been capable of doing what Drawbaugh says he did do, 
and what the answer claims for the instruments alleged before 1870, 
the exhibition of them to persons who came to see his inventions, 
and for whom he took the trouble to stop his work, connect them 
up, adjust and use them, would not have been limited to two words. 
As no more was heard, it must have been because it was impossible 
to hear more. Such results, under such circumstances, prove that 
he did not then possess instruments good enough to overthrow this 
patent. 


“X @. 46. Where did you sce them, and how long was it after 
you first saw them? 


“sti 
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* 4ns. At Eberly’s Mills, at the old clover mill there. I never saw 
but the one time when he operated on them; I was frequently there, 
but I never went for that purpose.” 

“X @Y. 48. How frequently were you there? 

*/A. I would go back and forward occasionally every once in a 
while, probably once in a couple of weeks I was in there.” 


He then tries to limit his frequency to 1868-9, and says, that since 
that time, he was not there over eight or ten times he thinks. After 
he saw the instruments, he says he used to talk about it to his neigh- 
bors, and when asked who with, he names Mr. Free and Mr. Coble. 
He made an affidavit for tae defendants. 

Edward Nichols, the son of this witness, worked in the shop for 
the Haucks, making faucets for about two months in the spring of 
1874; he was called by the complainants (complts, ii, 852). It 
appeared in the first place from his testimony that the person, 
Samuel Bruce, named by the witness, Samuel Nichols, as his “son- 


3 


in-law,” who accompanied him, did not become his son-in-law until 
many years after the period stated by Nichols; the exact date was 
fixed by the production of his marriage certificate, and the testimony 
of the clergyman who married them, J. M. Speese (complts, ii, 
924),as June 10, 1876. It appeared further, upon the testimony of 
the same witness, that Bruce had been married and had four children 
by his first wife, Nichols’s daughter being the second wife; that 
before his marriage to Nichols’s daughter, he lived a mile and a half 
from Nichols; that his first wife did not die until 1875 (76. 926) ; 
that his second marriage was objected to by Sam’! Nichols very 
strongly, and that he was calling on Nicbols’s daughter only two 
or three months before the marriage, and had not been in the habit 
of going, and indeed so far as known had never gone to Nichols’s 
house before that time. 

These facts are virtually admitted by the defendants; they 
afterwards called the widow of Bruce (Bruce being dead) for 
another purpose, and she did not pretend to deny any of them 
(defts, surbtl, 612) ; they also called Mrs. Nichols (defts, surbt!, 731), 
wife of Samuel Nichols; she did not deny them; and they did not 
recall Samuel Nichols. It is quite clear therefore that when he went 
with the “ son-in-law Samuel Bruce” as a companion, he went after 
June, 1876. Again the description above quoted given of the roums 
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in answers 10 and 11 states a condition of partitions and rooms 
which did exist in 1876 and 1877, but which never existed until 
after the Axle Company began their operations in the spring of 
1875. See the description of the changes in this brief, supra. 

It is clear, therefore, first, from the statement of Nichols, that his 
companion was “my son-in-law Samuel Bruce”; second, from his 
description of the rooms in which the alleged experiment took place, 
that he did not go there until at least the summer or fall of 1876. 
Now the importance of this testimony can hardly be overrated ; it 
is one of those sample instances where a deposition apparently good 
on its face is absolutely destroyed when we have, as from time to 
time happens, the means of applying a strict test to it; moreover with 
this proof that the visit herein described took place in 1876, the 
deposition of this witness becomes fatal to the complainants’ case, for 
it describes F and Bas the exhibition instruments, and the transmis- 
sion of a couple of words as all that which was accomplished at the 
time of this visit, in fact, not earlier than midsummer of 1876. Fora 
further consideration of the Nichols testimony see the abstract of the 
deposition of Edward Nichols, complainants’ witness, znfra. 


No. 31. Jacob H. feneker, p. 244. — Age, fifty ; three eighths of a 
mile from Eberly’s Mills; has lived there since March, 18785: says 
that a couple of months after he moved there he went to Draw- 
baugh’s shop to get a clock fixed; saw F and B; thinks he saw C; 
thiaks he saw something that looked like Aj; listened at the one 
that looked like A and heard distinctly what Drawbaugh said. He 
stated at first that what he heard through it was a song “Old Folks 
at Home,” but upon a directly leading question he was induced to 
say that Drawbaugh spoke several words through the machine 
besides this song, and that he understood them quite plain (ans. 21, 
p. 245). He is not certain whether Drawbaugh spoke of electricity 
in connection with the machine, but “most thinks he did” (ans. 26, 
p. 246). He was afterwards at the shop down to the summer of 1880 
a number of times and frequently in 1877; at different times saw 
Drawbaugh, so he says, working at machines which he was told were 
talking machines. In 1877 he was there several times. 

The striking thing about his deposition is that Drawbaugh showed 
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F and B, and A, and used A in talking, bué never showed him D 
and #. The counsel who called him would have asked about D and 
E, if the witness had ever seen them, but they did not. That D and 
KE, far superior to the others, were not shown is substantial proof” 
that they did not exist. This is enhanced by the fact that only four 
days before Reneker was called, Springer had given such decisive 
testimony against D and E, and the defendants had great need of a 
Witness to them. 

He went in 1877 to get from Drawbaugh some money which he 
had loaned him in May, 1877 (p. 247). 


A. 383. “He came to the field where I was working, told me 
he was very hard up and wanted me to loan him about $20 for two 
weeks, and I gave it to him.” 


This is only another instance touching Drawbaugh’s alleged pov- 
erty, wherein it appears that he was sometimes short of ready cash, 
yet he always had credit enough to raise money when be needed it. 
The story of the claimant told in the answer is that during the dozen 
years before 1880 he was not able to raise $15 for a caveat; here 
he had no trouble in getting $20 from a neighbor simply by asking 
him tor it. And then comes a pitiful story which is told as follows 
(p. 247): — 

“@Q. 37. <At the time that you made that loan to him was there 
any other transaction between you and-him ? 

“Ans. There was; he wanted to trade mea bureau and secretary 
combined, on provisions, such as meat, potatoes, butter, eggs and 
Jard for his family, and we traded in that way. 

“@. 38. Did he or did he not at that time say anything about 
being in want of provisions for his family ? 

“Ans. He did say that he needed provisions very bad for his 
family.” 

The facts turn out to be that Drawbaugh moved from Eberly’s 
Milis to Mechanicsburg in the spring of 1876 to a new house he 
bought there and lived there for a year; then in the spring of 1877 
he moved back to Eberly’s Mills with such a supply of furniture 
each time that it took about sixteen horses to haul it (see Orlando 
Kahney, complts, ii, 992, and znfra). Whenhe came back in the 
spring of 1877 he had more furniture than he wanted, and among 
other things had two secretaries, one which he had made himself, 
10 
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and one he had bought; the superfluous one was taken down to his 
shop, left there, and sold to Reneker, and although he very likely 
_took his pay in provisions, that is only a common way of country 
barter and was doubtless more of an accommodation for Reneker than 
it was for Drawbaugh. Not content with this little melodramatic 
incident introduced in Reneker’s deposition, the defendants undertook 
to enlarge upon it and had Drawbaugh swear (defts, ii, 900, ans. 
623, 624, 625) that he traded off his bureau and secretary at that 
time because he needed provisions for his family ; and, 


* Int. 625. Had you no means to get such provisions except by 
trading away your household furniture ? 

“Ans. No, sir, not at that time—I can’t—I had no other 
means.” 


On cross-examination, however, he admitted (p. 1064) : — 
“X @. 1473. When you moved back to Eberly’s Mills did you 


take all your furniture into the house which you moved into, or did 
you store some of it elsewhere ? 

“Ans. I took some of it to the shop, —a pair of bedsteads and a 
secretary in bureau form which I sold to Mr. Reneker; I took vege- 
tables— potatoes and other things of that kind—=in payment for 
it.” 


One of the persons who helped him to move in the spring of 1877 
was Orlando Kahney, who testified as to the number of horses which 
he remembered were used to haul (sixteen or seventeen) ; that the 
house was well furnished, carpet on the floor, parlor organ, base- 
burner stove, etc. ; that at the time they were hauled Mr. Reneker 
helped to haul the furniture, and he heard Mr. Reneker and Mr. 
Drawbaugh negotiating about the sale of this secretary (complts, il, 
992) :-— 

“Q. 34. Did Mr. Drawbaugh have two secretaries at that time 
among his furniture, or did he only have one? 

“A. He had two, he said, and didn’t need but one. 

“ Y. 35. The secretary that he sold to Reneker, — was it one that 


he had bought at a store, or one that he bud made himself? 
° A. I think he said he had made that one himself.” 


The defendants have taken a great deal of pains to contradict aly 
they can of Kahney’s testimony, but they have not ventured to at- 
tack this part in the slightest manner. 

We submit that it was a piece of deliberate dishonesty on Draw- 


DEFENDANTS’ PROOFS — NO. 31, RENEKER; NO. 32, WEBER. 79 


baugh’s part to work up so dramatically the pretence that poverty 
compelled him to sell his household furniture to buy food for his 
family, when the real fact was that he sold a piece of furniture, dis- 
carded because he had bougit a better one to replace it. And we sub- 
mit that a volume of testimony in which such incidents occur is not 
a volume upon which a court would be justified in relying to make 
out such a story as this claimant tells. The whole of the defend- 
ants’ case is full of just such false color. 


No. 32. John Weber, p. 256.— Age, fifty-one; farmer; has 
known Drawbaugh from boyhood ; says that he went to Drawbaugh’s 
shop at the end of 1874 to get some repairs to his reaper. He de- 
scribes the visit as follows (p. 256) : — 


*@Q@. 54. While you were there at that visit did Mr. Drawbaugh 
show you any particular inventions of his; if so, describe those that 
he exhibited to you? 

“Ans. Yes, sir; he showed me a clock that he called electricity 
clock, that he suid he made; he also said it would run without being 
wound up, and then I said, ‘Daniel, you have always been a great 
genius, but never made much money by all your trouble’; he said, 
‘I have invented a great many machines, such as telegraph,’ then 
showed me that he could telegragh by writing on a silver paper, tin 
paper and put that to the wire, and it would write the same at the 
other end ; then he said, ‘I have a talking machine that beats all the 
others of my inventions’; then he showed me some fixings for talking 
in; now they — here is machines (indicating F) this he showed me 
und he said, ‘there you talk in, and at the other end there is one 
that you must hold to your ear to hear what was talked’; I said, 
‘Daniel, that is wonderful’; then he wanted me to go down stairs 
and he would talk to me through this machine (indicating F), but 
I had no time to spare.” 


He then says that he saw B at the same time and saw A at the 
same time, and saw C, and in answer to a directly leading question 
he is induced to say that of all he saw there the talking machines 
made the most forcible impression upon his mind. To get out of 
another difficulty the defendants had persuaded Shettle to swear 
that it was the clock which made an impression on the community, 
und that the talking machine, even as late as 1877-8, attracted very 
little attention (v. p. 66, supra). He, Weber, had already stated that 
he did not trouble himself to stop to hear speech through the alleged 
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talking machines, but after going away he studied and thought over 
what had been said to him concerning it and told his prother-i0 law, 


who, however» is not called to support him. 


No. 33+ John A. Stephens, P- 960. — Age» forty-nine . farmer 3 has 
known Drawbaugh all his life lives a few miles from his shop: The 
testimony of this witness is ‘ntended to prove that at some time or 
other before 1875 he saw B and F, and that in or about 1875 he saw 
D and E. He says that some time between 1870 and 1875 he was 
at Drawbaugh’s shop, and Drawbaugh showed him BandF and ex- 
plained them, but he did not understand the explanation and jaughed 
at it, and that Drawbaugh said that in connection with them he used 


electricity and wires and a battery: He further stated when he first 


saw B and F;, they were in the same condition @s now (x-aus: 29); 


that he never noticed anything different, never took particular notice 
about them although he saw them often ” laying om the benches 
around there (x-ans 30, 31)- He says that ‘1 1875 he saw Dp. He 
thinks he saw C at some time or ether, but cannot tell when, except 
that he saw it “after 1875, and he is certain in 1876,” but adds, “1 seen 
gy many, you see, L am not positive” (ans. 15, 16)- His means of 
fixing the dates are perfectly worthless. for he says further on Cress” 


examination, that he was ® very constant visitor (p> 261) :— 


«Q. 19. [ refer to the ocension upon which you first saw the talk- 
ing machines B and F; did you, soon after that, speak to any one 
about them, at home or to etrangers ? 
« Ans. id; 1 told them at home, #5 saon as I got home; 
T went down there, sometimes it wus ten o'clock after night when 
got home 5 they were wondering where I stayed $0 long 3 told tiem 
when Dan was through with my work, he got to showing me vis 
patent rights, and told them what he Was working 28t- 

«eq, 21. What members of your family did you tell about Draw- 
baugh’s talking machines, at that time? 

« 4ns. | told my wife, two daughters and hireling- 

« (), 22. Subsequently ty 1875 did you visit the shop at Eberly’s 
Mills, 12 which Daniel Drawbaugh was working ¢ 

« Ans. 1 did 5 sometimes twice a day, and sometimes two or three 
times 2 week. 

« Q. Every year? 

« Ans. lLvery your 5 sometimes { missed for * couple of months 
that 1 did not get there 5 erym 1870 on UP to this time.” 
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He lived three or four miles away and carried on a farm. Will 
the Court believe that he spent most of his time at the shop, or lend 
any faith to a witness who testifies so recklessly ? 

The defendants went to him five or six times about his testimony, 
and he made an affidavit for them in March, 1881. It is evident 
that there was not the slightest legitimate reason for taking his affi- 
davit in March, 1881. 

In reply we called (complts, ii, 1533) George W. Lowe, the 
man whom Stephens subsequently pointed out as his_hireling. 
It appears from the deposition of Rowe (p. 1536) that in 1861 
Drawbaugh came to him, asked him whether he remembered the 
year he worked for John Stephens and whether he was with him at 
the time, and that Stephens had referred Drawbaugh to him. 
Rowe then testified that he was hireling to Stephens in 1876 (and 
this date is not denied) and was his only hireling during that year ; 
that he remembers that while he worked there Stephens went to 
Draw baugh’s shop to get his ram repaired, and when he came back, 
Stephens asked him if he had ever heard of Drawbaugh’s having a 
talking machine, the witness and his father’s family having always 
lived at Eberly’s Mills. The witness told Stephens he had never 
heard of it, and Stephens said that Drawbaugh had told him of it 
the night before, and stated his knowledge of it in such a manner as 


f 


it, though the witness does not remember that Stephens said so in so 


oe 


to distinctly imply that the night before was his first knowledge « 


many words. Rowe testified (complts, ii, 1540) :— 


* Cross-Q. 78. Now, just give the whole conversation, just ex- 
actly as you remember it, so far as it had any relation at all to 
Drawbangh’s talking-machine. Tell us how the conversation began, 
what was said in it, and how it ended. 

° Ans. The first he asked me whether I had heard about Dan 
Drawbaugh’s talking machine; I told him I didn’t. Then he said 
that Dan had told him Iast evening that he was making a talking- 
machine to talk from one place to another by a wire. That was all 
that was said about it; if anything else was said about it I don’t 
remember.” 


Of course, if this man was the hireling referred to in Stephens’s 
testimony, Stephens’s date is shifted over to 1876, and thus not only 
another blow is given to the value of that whole class of testimony, 
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but a fatal blow is given to the defendants’ case by this proof that 
in 1876 Band F—the broken tumbler and tin can — were the in- 
struments Drawbaugh was exhibiting. 

If the testimony of the witness, George Rowe, could he assailed, 
that is to say, if he was not the hireling referred to in Stephens’s 
testimony, it would hive been a very easy matter for the defendants 
to have ascertained from Stephens who the right hireling was, and 
to have called him or accounted for his absence; but they have done 
neither. In fact it is clear, from Rowe’s uncontradicted testimony 
(p. 1536), that Stephens named him to the defendants as the hireling 
referred to. It would have been very easy for them to have called some 
member of Stephens’s family, to whom he says he spoke, but they 
did not do that; they have produced a witness, Henry Otstot (defts, 
surbtl, 360), who testified that he was not Stephens’s hireling, but 
went there with bim at a time which he thinks “as near as I can rec- 
ollect, was between 1870 and 1871,” and happened to see something 
which Drawbaugh told him was a talking machine. 

Otstot says that he saw C on this occasicn and does not recollect 
of seeing any otbers; he does not pretend that it was talked through, 
though he asserts positively that he and Stephens were together the 
whole time they were in the shop. On the other hand Stephens 
testifies (defts, 1, 261) : — | 

* Q@. 15. Please look at instrument C, and state when to the best 
of your recollection you first saw it. 

* Ans. I could not positively tell when I first saw this one; I 
saw it, but I couldn't state when. 

“@. 16. To the best of your recollection did you see it before or 
after the vear 1875? 

Ans. Iam not positive on that; I think it was after 1875; I saw 
it, I am certain, in 1876; Isawso many, you see, Iam not positive.” 

Whatever the value of such testimony as Otstot’s might be if it 
stood alone, it is worth very little when taken in connection with the 
failure of the defendants to produce the hireling or the members of 
Stephens’s family referred to after we have produced the man who 
was pointed out by Stephens as the hireling, and to whom he spoke 
of Drawbaugh’s talking machine on his return from the visit. 


No. 34. Ezekiel Worley, p. 265.— Age, seventy-one; farmer ; 
says that he once had a transaction with 3 Mr. Jacob R. Miller abou 
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some logs, the date of which he cannot fix, and in the course of 
hunting for a log carried away by a freshet he went to the shop at 
Milltown with a Mr. Taylor, and then he says : — 


t 


“Q. 17. Now state whom you saw inthe mill, and what trans- 
pired there. 

“Ans. We saw Mr. Daniel Drawbaugh; that is too difficult for 
me to tell what transpired there; we were lovking at his ma- 
chinery, his different things, — his clocks that he had invented, run 
by telegraph, or not by telegraph, but by electricity, and a good 
many things; I can’t just tell you what all, for he was a man that 
had a great many notions agoing, among the rest, his telephone — 
talking machine, as we called it at that time, telling about it.” 


He thinks that Drawbaugh showed him some things which he 
said belonged to the talking machine, but did not talk through any ; 
. he talked about working it on the principle of telegraphy. That 
was his idea; but he could not identify any machine. See in con- 
' nection with this witness, Taylor, No. 100, p. 214, znfra, and W. N. 
Miller, No. 103, p. 218, infra. 


gr" ~~“ 


‘ No. 35. Henry N. Shoop, p. 267.— Age, thirty-three ; carpenter ; 
has known Drawbaugh fifteen years. States that he saw his alleged 
talking machine for the first time in the latter part of August, 1873 ; 
went to see Harmon Drawbaugh about a band for a picnic; saw the 
glass tumbler F, and was told by Harmon Drawbaugh that it worked 
by wbattery of electricity and that his uncle Daniel had made it. Why 
did he not see C and I if the defendants’ stury be true? Knew 
nothing more until in February, 1877, he moved to Milltown and 
thinks that while he lived there he saw D, and subsequently some 
other instruments. He made an affidavit in February, 1881. 


No. 36. Rufus H. Shireman, p. 271.—Age, twenty-eight; 
Shiremanstown ; painter; has always known Drawbaugh; has fre- 
quently been at his shop. He says that at atime “ not less than eight 
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years ago,” but he cannot say whether it was in 1872 or not (he tes- 
tified in May, 1881), though it was in the fall of the year, he first 
saw at Drawbaugh’s shop instruments which Drawbaugh said be- 
longed to the talking machine; he says that B and F are those in- 
struments. Did not then speak throughthem. About three months, 
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certainly not more than six months, afterwards (ans. 26, 55) he 
went again to Drawbaugh’s shop and says that he saw B and F and 
other talking machines and listened and heard speech through the 
talking machine. The instrument at which he listened and through 
which he heard (ans. 25, p. 273) was fastened against the north 
wall of the building. Has been there since, up to the present year, 
but cannot say when nor how often. At these later visits Draw- 
baugh was at work on talking machines and said he was making 
improvements all the time (ans. 43-48, p. 274). At these subsequent 
visits has seen E, A, I, D, but does not remember seeing any others 
(ans. 39-42, p. 274). Cannot say which of these last named four 
he saw first. He says that A. G. Snyder was present, but they do 
not call Snyder. F and B, when he first saw them, were, he says, in 
the same condit*on as now, except that they were better coated 
inside; afterwards he says that he saw some of the four — A, E, D, 
and I — in his first visit in the fall of 1872. He says that at the time 
of his second visit, some three months later, which would be the be- 
ginning of 1873, he saw A, B, E, and I. 

P. 277. “X Q. 69. At the time of your second visit, some 
three months later, what other talking instruments besides F and B 
did you see? 

* Ans. Those four lying on the table, — A, D, E, and I.” 

Drawbaugh said that when he got through making improvements 
upon his talking machine (p. 378, ans. €1), “He was just going to 
make the grandest thing out.” 

This deposition carries its condemnation on its face. In the fir-t 
place, of all the instruments produced and alleged to have been made 
before the date of Mr. Bell’s patent there is not one which could 
have been “fastened against the wall of the building” and used as a 
receiver. The receivers alleged were the tin can B, the round 
cuspadore-shaped instrument I, the round instrument A, and the 
other round instruments D and E. Either the witness is entirely 
wrong as to dates or his memory is entirely worthless. 

Again, his direct testimony substantially implies and his cross- 
answer 69 specifically states that at the very beginning of 1873 he 
saw A, D, Eand I. Now there is not a pretence in the case that A 
existed within eighteen months of that time, nor that D and E ex- 
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existed until at least two years later. He also states (ans. 43-47) 
that Drawbaugh was habitually at work on his talking machine 
whenever this witness went to his shop during the last eight years ; 
that is, from 1872 to 1880 or 1881. 


No. 37. Jacob Hawn, p. 278.—Age, fifty ; Wormleysburg ; black- 
smith; has known Diawbaugh for twenty years. Says that once at 
Drawbaugh’s shop he saw F and B. He does not undertake nor 
pretend to state when he saw them; says expressly that he cannot. 
When the ingenious leading int. 12 asked him to state how long he- 
fore May 27, 1872, the date when he moved to Wormleysburg, he saw 
the instruments at Drawbaugh’s shop, he said he could not ; and he no- 
where states when he first saw them. He does say that he has visited 
the shop every year since May, 1872, and that Drawbaugh told him 
that he was making improvements upon his instrument and that it 
would take the place of the telegraph and would be better. On the 
first occasion when he saw them they did not talk through them, and 
Drawbaugh assigned as a reason for not doing so that his wires 
were out of order; during his various visits to the shop Drawbaugh 
displayed more interest in explaining to the witness his talking ma- 
chine than about anything else he had; Drawbaugh has always said 
that it would be a better thing than the telegraph and would be a 
success (x-ans. 43, p. 282). During several pages of cross-ex- 
amination his continual answer as to facts and dates is that he can- 
not tell and cannot remember. On redirect examinaticn a consider- 
able number of exhibits were shown him, and he was asked whether 
some of the instruments that he thinks he saw, resembled those 
shown him, but which he cannot identify, and he says he thinks 
they do. 

The amount of his testimony is that at some time or other he saw 
something at Drawbaugh’s shop which he was told was a talking 
machine, and he does not know when it was nor what it was that he 
saw ; and he substantially knows nothing except that which be is 
called to testify to in chief; says that B and F were in the same 
condition when he saw them that they are in now, which is in the 


condition of being mere wrecks. 
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No. 38. Henry M. Darr, p. 284. — Age, fifty-six ; Lower Allen ; 
laborer; has known Drawbaugh twenty-five years. He says that fi 
the spring of 1875 he sold some potatoes to Drawbaugh, and then 
saw a talking machine, — A; listened at it, and heard talk through it ; 
does not know what Drawbaugh talked into. He is another witness 
against the existence of D and E in 1875. If they had existed, they 
would have been shown and used; they were far better than A with 
any transmitter. Witness testified on cross-examination that he has 
frequently been at the shop since then ; has seen no other instrument ; 
Drawbaugh never spoke to him of any others; does not know what 
business has been carried on at the shop, except that he has a 
general idea that two or three years before he testified they made 
faucets. In effect he was a frequent visitor at the shop and remem- 
bers nothing except what he is called to testify to in chief, and can 


vive no dates of anything. 


No. 38. Norman Kahney, p. 288.—For the Kahney family, see 
abstract of complainants’ proofs, infra. 


No. 40. Whlliam Eppley, p. 293.— Age, fifty-one; farmer ; 
known Drawbaugh twenty years; was at Drawbaugh’s in 1873 and 
1874 several times, and says that he has never been there since May 
or June, 1875. When he was there he says he saw F and B; 
does not remember A, though he thinks he may have seen something 
similar to it; cannot identify even F and B positively as the ones he 
saw; has no memory of any particular visit, or any particular occur- 


rence, but only a vague impression on his mind; he testified as 
follows (p. 294) : 


“@. 10. What did he tell you about his operating his machines? 

“Ans. He told me that he had tried it on wires that he had strung 
for several miles on fences or trees, I forget which, to see how far 
he could carry the sound distinctly ; that ‘he was operating on that. 

“@. 11. Did he say from whom he had procured that wire, and 
what description of wire it was ? 

“ Ans. He told me that he had got — still, I am not positive — 
from Mr. Gorgias, common fencing wire, that he used to use some 
years ago. Mr. Gorgas had used ‘it for fencing wire.” 


This is not true; no one else pretends to have seen any such cir- 
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cuits; Drawbaugh described his circuits very fully on direct exam- 
ination and dves not refer to this; Drawbaugh says (defts, ii, 1052) 
that he once insulated the wires of Heck’s wire fence in the night, 
after dark, and tried some instruments on them which he thinks 
were F and B, not for the purpose of speech at all, but merely to 
see whether the ticking or m»tion of the clock would produce a 
sound at the receiver; that he did not get wire for that purpose 
from Mr. Gorgas and did not tell the witness that he had. 


No. 41. Henry B. Eberly, p. 246. — Son of Christian Eberly ; 
age, thirty-one. In the spring of 1867 moved away from Eberly’s 
Mills to New Cumberland ; December, 1870, moved with his father 
from New Cumberland to Shiremanstown; May 27, 1873, went to 
Williamsport and has never been back in Cumberland County since. 
Says that before he went away he saw F and B; that during the 
war and before 1864 Drawbaugh spoke to him about attaching an 
instrument to the office, by which he could hear from his house. 
On cross-examination it appears that Drawbaugh’s shop was a place 
of considerable resort for the neighbors. He says that he saw F and 
B in 1865 and not later than 1866. That is untrue; Drawbaugh in 
giving his own dates does not even allege that they were in existence 


as early as that. 


No. 42. Daniel A. Hamacher, p. 302.— Age, twenty-nine ; now 
a school teacher at the Gorgas schoolhouse, a short distance from 
Milltown. He says that Feb. 1, 1876 he was teaching at the Cedar 
Run school and with a number of his pupils went to visit Mr. 


Strong, who then taught at the Cedar Hill or Gorgas schoolhouse, 


about a quarter of a mile from Eberly’s Mills; he says (p. 3(2):— 


“Q. 9. How do you fix the date? 

“A. On the last of January and the first of February they were 
putting new desks and furniture in the house in which I taught — 
the Cedar Run School, Lower Allen Township. 

*Q. 10. How are you able to fix these two days? 

“A. From the book of the secretary of the Lower Allen School 
Board, and from my own report given to the directors, and also the 
report book at the Cedar Hill School. 

“[ Answer objected to by Mr. Storrow, unless all the writings 
referred to are produced. | 
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“@Q. 11. Have you examined any or all of these reports recently 
for the purpose of fixing the date? 

“| Question objected to as above. | 

“A. Not the secretary’s recently ; the report book of the Cedar 
Hill School has been in the schvool-room in which I taught for the 
last three consecutive winters; I used it. The other books I will 
bring if I can get possession of the secretary’s book; the two report 
books I can get.” 


He says that after visiting the school that day he and some of his 
pupils went to Drawbaugh’s shop on account of an electric clock which 
they had heard of; that at Drawbaugh’s shop he saw some talking 
machines, and out of those shown him says that he identifies A, but 
cannot identify any others, and says that Drawbaugh told him that 
they worked by means of electricity, and that the time would come 
when you could talk to San Francisco, and that his talking machine 
would take the place of the telegraph ; that he had an instrument there 
for telegraphing. “I asked him why he didn’t get it patented, and he 
said the speaking machine would take its place.” They stayed at the 
shop an hour or two on this occasion, and although they examined 
everything else the alleged talking machine was not used, and no 
attempt was made to use it. Frequently went to the shop after- 
wards, and saw new talking machines, but he first heard talk through 
them between April and June, 1879. On cross-examination he says 
he went to see Drawbaugh’s machinery because his clock and his 
speaking machine were common talk in the community (ans. 47-49, 
p. 307). Did not hear talking machines on the occasion of this visit 
(ans. 55, p. 307); did not see their inside. Witness dves not 
understand anything about their operation and does not pretend to; 
when he went to Drawbaugh’s in 1879, he knew telephones were in 
general use in the community, but that fact was not referred to in 
their conversation (p. 370). 


It is difficult to believe that an acquaintance of Drawbaugh’s and 


a man of inteiligence enough to be even a country schoolmaster 
would have gone to Drawbaugh’s shop, and for the first time talked 
through a talking machine there in 1879, when they had attracted 
great attention in the community, without some reference to the 
fact that the witness had secn them and known of them before speak- 
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ing telephones were ever heard of in the world, if such were the 
fact. 

P. 321, cross-ans. 170, he says that the first time that he heard 
that Drawbaugh claimed to have invented the telephone before Bell 
was some time last fall, though he did not hear Drawbaugh say so ; 
it was general gossip to that effect ; that was after the suit began. 

The cross-examination shows that the witness has very little mem- 
ory or certainty about any matters connected with Drawhaugh or 
about the matters he testified to in chief. He is not a man of any 
definite recollection on any subject. 

His testimony had been forestalled by an affidavit made the winter 
before testifying, when there was no lawful occasion for it. 

He undertakes to swear to Drawbaugh’s alleged poverty, and he 
says that during one summer school Drawbaugh’s children went to 
school to him as paying scholars at the very small rate he usually 
charged, and that Drawbaugh did not pay him promptly, and he 
went there to dun him (p. 311) :— 

"X QY. 90. You say that he showed you his talking machine in 
1879, and said some words throuzh it at the time you went there to 
dun him. He had rather a habit of showing his contrivances and 
talking a good deal about what he was going to do with them to 
people who went there to dun him, had he not? 

“Ans. He took delight in showing his inventions.” 

After the cross-examination was concluded, he was re-examined 
with a view to meeting the objection made to his tenth and eleventh 
answers, —the non-production of the books. It will be observed that 
i1 his tenth and eleventh answers he said that the visit was whin 
new desks and furniture were being put into the house where Le 
taught, and that he fixes those two dates from three books which he 
named, though he had not examined them recently. Upon re-exam- 
ination he was asked whether he had witb him any of the books re- 
ferred to in the tenth and eleventh answers, and he produ. ed Strong’s 
report book of the Gorgas school, and says that he got it that morn- 
ing, being the second day of testifying, from the secretary of the 
school beard. On re-cross-examination he testifies as follows 
(p. 315):— 


*X @.125. I nowunderstand you to say that of the three books 
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referred to in your tenth answer, the only one that gives you any 
information to help you fix the dates referred to is the report book 
of the Cedar Hill schvol, which you have produced this morning. 
Is that so? 

"4. Toa, oe.” 

“X QY. 140. In the report from which you quoted in your one 
hundred and sixteenth answer, I do not find any record that school 
kept on Tuesday, the first day of February, 1876. I wish you would 
point out the entry in the attendance column to show that school was 
open on that day. Begin first, if you please, in the boys’ half, and 
then go to the girls’ half. 

* Ans. It is an error in his count there; I fix my date from this ; 
if that is error, I have erred.” 


This testimony of the witness about those books, particularly his 
cross-ans. 125, was a deliberate falsehood. Having, on the first day, 
stated that he fixed his vi-it by the date when new furniture was put 
into his own schcolhouse, and that he fixed that date by three books, 
he comes on to the stand the next day, and says in substance that he 
has examined those books, and that only one of them fixes that date. 
In point of fact that one does not fix the date, and the entries in it 
ure hardly consistent with his story, inasmuch as they show that 
school did not keep at the place which he alleges he visited on the 
day when he says that he went there. But it is his statement about 
the others which is specially untrue. 

Subsequently the complainants called George W. Mumper, pres- 
ident of the school board (complts, ii, 1110), and with him produecd 
the two books that Hamacher had referred to in his first day’s testi- 
mony as fixing the date of the new desks, but which on his second 
day’s testimony he says did not fix it. These two books do fix the date 
distinctly and put it about a year earlier than Hamacher swore to, 
showing that the desks were ordered by a vote of the board Dec. 2, 
1874, and that a note given for them was finally paid May 22, 1875. 
Afterwards the defendants called W. H. Zearing, secretary of the 
school board at the time Hamacher testified, and he testified on 
cross-examination (defts, surbtl, 134), that Hamacher, while tes- 
tifying, came to him and examined all three books; Hamacher after- 
wards was recalled by the defendants to try to explain himself 


(defts, surbtl, 520), and he had to admit on cross-examination 
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that such was the fact. Now whether this change of date be very 
material or not, the fact is that this witness first swore that he 
fixed his date by the putting in of the desks and stated that the 
three books of records would show that date to be Feb. 1, 1876. 
He went to look at the books, did look at them, found that two of 
them upset his story and put it a year earlier and that the third one 
said nothing about the desks; he produced the third one and delib- 
erately swore that the other two did not fix the date at all. Hav- 
ing sworn to a story which turned out to be false, though not very 
important, he deliberately lied about the contents of those books in 
order to preserve his own consistency. 


No. 43. John F. Rupp, p. 324. —Says that he was one of the 
pupils who visited with Hamacher; he agrees in general terms with 
Hamacher’s story, and he also undertakes to fix the date of the visit 
by the putting in of the desks and by nothing else. He had made 
an affidavit the previous winter. He again was recalled by the 
defendants, after the matter of the books had been put into such a 
disagreeable shape for them, and concludes (defts, surbtl, 517) 
that the visit was not at the date of changing the desks, but 
was made because school did not keep for another reason; he has 
the audacity to produce his diary and state that the desks were put 
in Jan. 4, 1875, and that he had ct written in his diary all the time. 
What is the Court to do with a couple of witnesses who thus conduct 
themselves and confess their error, not when they discover it, but 
only when it has been proved against them? He made an affidavit 
for the defendants. 


No. 44. A. B. Musser, p. 328.— Age, forty-three ; farmer; has 
known Drawbaugh twenty years; has been at his shop and there 
seen a taiking machine; he undertakes to fix the date of this after 
the usual style of the defendants’ witnesses, by showing from his 
farm book that on June 27, 1874, he had a mowing machine 
repuired, and then undertaking to connect that with the talking ma- 
chine by asserting a recollection, first, that the repairs were done at 
Drawbangh’s shop, and second, that it was upon that visit and not 
upon any subsequent visit that he saw a talking machine. He says that 


88 DEFENDANTS’ PROOFS — NO. 44, MUSSER. 


they talked through it and he listened and understood, and Draw- 
baugh said it would be cheaper and quicker than telegraphing. He 
says that afterwards, in June, 1876, he saw a talking machine 
there. He alleges that upon his visit on the 27th of June, 1874, he 
saw F and B, and that in June, 1876, he went again to get his mow- 
ing machine fixed and saw A. There is no pretence in his case that 
he has not been there since; there is no statement how often he has 
or has not been there after that, except that he has been there 
several times since 1876, for the purpose of having repairs done to 
the bearings of his reaping machine (p. 336). 

We have in the case of this witness positive proof from his own 
deposition that the first time he saw the talking machine was cer- 
tainly not in 1874, — was at least a year, and we do not know how 
much more, after 1874. On direct examination, referring to the 
time when he first saw a talking machine there, he testifies (p. 330) : 


“ @. 13. Where was he when he was talking, and you when you 


were listening ? 

°A. He was in the north room and I was in the south, and there 
wis an entry between those rooms that went into the machine shop.” 

P. 335. “X @. 72. In what story of the mill were the rooms 
referred to in your 13th answer? 

ee, . : 

A. In the second story, counting the basement as one; there 
was still another story above the one I was in.” 


Either he made a miscount of stories, or the examiner got the 
answer wrong, but the next makes it clear : — 


“ X Y. 73. Did you see the clocks on the same story ? 
"A, 2a, oe.” 


That was the story where Drawbaugh worked, and where the axle 
company carried on business, usually known as the second story, 
not counting the basement. 

“X @. 74. Please make a little drawing of how that story was 
partitioned off. 


“Ans. (Witness makes one which is marked ‘ Musser’s Dia- 
gram.’) It is as follows : — 


This diagram shows two corner rooms, the entry way between 
them and the outside stairs ; none of these existed until the spring of 
1875. His whole story, therefore, of talking from one of these 
rooms to another and crossing the entry in 1874 is entirely false. 

The witness says that the next time he saw any talking machine 
was in June, 1876; he does not mention any visit, and it rather 
appears from his testimony that he made no visit there between 1874 
and 1876. It is clear, therefore, that the visit he made there, in 
which he saw the rooms in the condition described, and B and F in 
them, could not have been before June, 1876. Weare thus brought 
to the fact, fatal to the defendants’ claims, that this witness, going 
there on a date now fixed as certainly after the spring of 1875, 
and according to his own testimony certainly not before June, 1876, 
had exhibited to him in operation, and of course as the best instru- 
ments Drawbaugh had, F and B. 

But that is not all that fixes the date. He was asked (cross-int. 
44) what else he saw on the first visit, which he thinks was in the 
summer of 1874, and he says, clocks; and being further examined 
about them, he says he saw three (p. 333) :— 

“X Y. 47. Describe them. 

“Ans. One was a clock that he had finished to go by electricity, 
extending the wires into the earth, and another that he had was not 
finished ; and another was an old eight-day clock that he had there. 

“X Y. 48. What kind of a case did the finished clock have ? 

“Ans. It was a longish, pretty near all one glass in front; you 


could see all the works. 
“_X Y. 49. How tall was it? 
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“Ans. I could not tell you how tall it was exactly ; it was as tall 
as the ceiling was from the floor, pretty near.” 


Clocks answering to that never existed until 1877; the electric 
clock in a long case nearly as high as the room with one glass in front 
finished and another in process of construction, but not finished, — 
no such thing ever existed in 1874. 

This is one of the many instances where an attempt is made to 
fix the date of seeing an alleged talking machine by the date of 
some unconnected fact, — in this case repairs to a reaper, — tying the 
two together merely by an effort of memory ; the incidents which we 
are enabled to discover in this case show that that connection is 
purely the result of the imigination, and carry over the visit to a 
date after our patent. 


No. 45. Isaac B. Millard, p. 338. — Age, thirty-six; Newberry ; 
farmer; has known Drawbaugh all his life; was married Nov. 11, 
1869, and before that lived at Ezra Gilbert’s at Eberly’s Mills ; 
says that he saw B at Drawbaugh’s shop between 1867 and 1869, 


before he was married; was frequently there before his marriage 
and heard talk through it. It was on the second floor and the man 
talking was out on the bank fifty yards off. About the time he 
moved on to a certain farm which he said was in August, 1874, he 
was at Drawbaugh’s shop frequently, and says that he there saw A, 
D and E (ans. 31, p. 341); Dand E did not exist then; he after- 
wards became a little doubtful about the dates of D and E, but as- 
serts that he saw them before the Centennial; was at Drawbaugh’s 
shop again in 1880 and saw some instruments. 

A few comments are enough to dispose of this testimony. In the 
first place he never heard speech through F and B, because they can- 
not transmit, and in the second place Harmon Drawbaugh expressly 
testifies that at a period after that stated by this witness they did not 
attempt to get speech through F and B (p. 173, infra). The state- 


ment of the witness that the line ran from the shop to the bank fifty 
yards off in 1869, and that somebody was talking out there may have 
been true for 1878 or 1879, because from time to time at that period 
or after some time in 1877 it is alleged that such a line was put out ; 
but Drawbaugh in describing his circuits does not pretend to such 
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an arrangement in 1868 or 1869. Nota witness ever saw anything ‘ 
of the kind, and the Court has had witness after witness from the 


Faucet Company then carrying on business there. 


The witness’s dates are shown on cross-examination to be en- 
tirely wrong. Having testified that he moved to a certain farm 
Aug. 20, 1874, and that “about that time” he was at Drawbaugh’s 


shop frequently and saw talking machines, he testified (p. 341) :— 


“@. 31. Please look at these machines, some dozen or more now 
shown you, and see if you find any of the machines that you saw 
a about that time ? 

: “(Witness picks out of the basket machines A, D, E.) 

“ Ans. This one here marked ‘A’ had two wires attached to these i 
: here posts, and you listened at this hole (indicating mouthpiece) ; a 
I recognize this one (‘K’) as one that I have seen and I have seen : 
this one (‘M’); I have seen these two (‘D and E’), or something 
similar.” 


There is no pretence that K was made before 1879 or that M was ) 


i. made before 1878. On cross-examination he testified (p. 348) :— 

| “X Y. 81. When you listened at instrument A what instrument 

! was the other person talking into? : 
1% * Ans. I don’t know exactly whether it was one of these other 
/* instruments or not (picking up O from among the others) ; this 
<( (‘A’) was the one I listened to; I recognize it by this hole in the 

) side. 
“ X Y. 82. Did you see the one that the other person talked 
into? | 


“Ans. I saw it; but I don’t remember that of examining it close, 
more than they told me I should listen there (pointing to A), and 
they would speak into the other. 

“X Y. 83. Was it a wooden instrument something similar to 
these before you? 

“ "Ans. I took it to be a wooden instrument something similar to 
that (picking up O).” 


Now there is no pretence that O existed before the summer of 
1876. 


No. 46. John C. Smith, p. 349.— Age, twenty-nine; Steelton ; 
i machinist ; has known Drawbaugh all his life. The facts about this 


witness are striking, and are not creditable either to him or to the 


defendants. His father lived at Milltown from an early period 
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down to 1878, and the witness, therefore, had opportunity to be at 
Drawbaugh’s shop pretty often until two years after Mr. Bell's 


patent. 

The story put forward by him is that from April, 1872, to April, 
1873, he was engaged as fireman on locomotive No. 502 on the 
Pennsylvania railroad, and that his trips were such that he generally 
went home to his father’s to spend Sunday, and upon these occasions 
went to Drawbaugh’s shop. He saw, he says, instruments which he 
thinks were F and B, and to the best of his knowledge Drawbaugh 
talked through them and he listened, though he does not pretend to 
be at all positive about it. He says that the general occupation at 
Drawbaugh’s shop on Sundays was talking and experimenting, some- 
times with talking machines and sometimes with other things; he 
thinks he listened at B; supposes that Drawbaugh spoke into F; 
Drawbaugh was then experimenting to make it better (p. 352). He 
admits (p. 353) that he has been at the shop every year down to 
1880; he cannot tell how « ften, but rather implies that he has not 
been there much since April, 1873. By cross-int. 69, he is asked 
whether the change of his occupation after April, 1873, did not de- 
prive him of the leisure which he used to employ in going to Eber- 
ly’s Mills, and he assents. He gives a list of a number of inventions 
which he says Drawbaugh has made; he does not know what work 
was going on when he first saw F and B at the shop. He testified 
a little to Drawbaugh’s alleged poverty; that Drawbaugh was 
“always hard up,” but on cross-examination he said (p. 358) :— 

“X @. 94. Why was Dan always hard up; did he drink or was 
he lazy, or what was the matter? 

“ Ans. He spent the most of his time experin.enting; that is the 
reason why I thought he was hard up; he was always sober arid in- 
dustrious, 

“ @. 95. Is he a good workman? 

“Ans. First class. 

“X Y. 96. Was he a man who could have got good employment 
and good pay around here if he had a mind to? 

“ Ans. He told me they sent for him to come to Philadelphia, dif- 
ferent times; that they would give him $5.00 a day.” 

Substantially, then, the story put forth by this witness is that from 
April, 1872, to April, 1873, he was at Drawbaugh’s shop on Sundays 
and then he first saw and talked through F and B; that he was 


A Se 


DEFENDANTS’ PROOFS —NO. 46, J. C. SMITH. 93 


there af-erwards down to 1880 and saw other instruments, but did 
not frequent the shop much after 1873. The whole value of his tes- 
timony as to dates rests upon the assumption that his visits to the 
shop were mostly in 1872. Now the facts turn out to be in the first 
place that he worked for the Faucet Company for about a year in 
1868 and 1869 (Jacob Carns, complts, ii, 894 and 910). That the 
defendants did not ask him to testify as to the existence of any talk- 
ing machine there at that time, and that upon proof of his employ- 
ment there they have not recalled him to, must be taken as conclu- 
sive evidence that he never heard of the existence of a talking ma- 
chine during all the year that he worked for the Faucet Company, 
nor before 1872, although he was born and brought up in the vil- 
lage and worked in the shop. This is particularly clear from the 
fuct that the defendants have called witness after witness in surre- 
buttal merely to swear that they heard the thing spoken of, and if 
this witness could have contradicted the complainants’ witness, 
Jacob Carns, his fellow-workman, he certainly would have been 
called for the purpose. It finally turns out also that the witness 
Smith worked at Drawbaugh’s shop during a considerable part of the 
year 1877 to build a little steam engine there; this was proved by 
the cross-examination of Drawbaugh (defts, ii, 1006): — 

“" X Y@. 1154. One of the witnesses in the interference case to 
which | have referred is named John C. Smith; is he the same 
Jvhn C. Smith who has been called by the defendauts as a witness ? 

“Ans. Yes, sir. : 

“X Y. 1155. On page 121 of the interference record [complts, 
exhibits, iv, 202], in answer to interrogatory 3, he states that in the 
summer of 1877, he was in Daniel Drawbaugh’s shop working at a 
small stationary engine for himself; do you remember his working 
on that engine? 

“Ans. Yes, sir; Lremember he was working onan engine, but I 
didn’t remember the time; he had been working on it fur quite a 
while, but I don’t remember any particular period. 

“X Y. 1156. How long a time in all should you think he worked 
on it in that shop? 


“ Ans. I douwt know how long; my idea would be it was more 
than a year he was working on it, off and on; it may have been 


more.” 


His continued presence in the shop during the seeond year of our 
patent was kept out of bis deposition. 

This fact destroys the value of his attempt to fix the date as in 
1872, and is destructive of the defendants’ allegation that the talk- 
ing machine was well known durivg the time of the Faucet Com- 
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pany. These facts were known to the defence or at least to Draw- 
baugh at the time this witness testified, and putting forward by 
this witness the story which the defendants did put forward, and 
omitting to make known these facts to the Court, are conduct which 
entitles us to say that the defendants do not, and do not intend, to 
bring before the Court the whole story or the whole state of facts 
bearing upon their claim, but present a partial and substantially 
untruthful statement of matters which are within the personal knowl- 
edge of the claimant and not of the complainants. It further will be 
observed about this witness that if his story be true the only instru- 
ments he saw up to April, 1873, were F and B, and that they 
used these and never used C and I. The witness’s deposition is 
worthless for another reason, namely, that inasmuch as he was 
there in the summer of 1877 when they were building clocks, his 
memory is worthless about Drawbaugh’s electrical contrivances, for 
while asked repeatedly what inventions Drawbaugh experimented 
on, he does not mention the clock or any of his electrical contrivan- 
ces (cross-ans. 88, 89, 90, p. 357). 


No. 47. Levi Charles Sternberger, p. 359.— Age, fifty-one ; mil- 
ler; lived at Eberly’s Mills from Feb. 1, 1871, to October, 1871. 
Says he has never been at Drawbaugh’s shop since; says that while 
he lived there Harmon Drawbaugh showed him B and F; he did not 
hear any talk through them, but heard Harmon Drawbaugh say they 
had talked through them. Says that he also saw C and I. 


No. 48. Daniel Fettrow, p. 362. — This witness is one of the 
most important in the case, but his true value cannot be appreciated 
without considering his relation to the claimant. He has been since 
1866 the blacksmith of Eberly’s Mills, and during all that time has 
known Drawbaugh. In the beginning of 1866 Drawbaugh purchased 
an estate in Eberly’s Mills consisting of a double house and a black- 
smith shop, a few feet from it, in which Fettrow had already carried 
on his business for two years. Fettrow immediately hired the black- 
smith shop and half the house from Drawbaugh, and from that time 
until the spring of 1876 they lived under the same roof. At that 
tme Fettrow bought from him the whole house and_ blacksmith 
shop, and Drawbaugh bought a house in Mechanicsburg in which he 
lived a year and then moved back to Eberly’s Mills (pp. 368, 369). 
During all the period since 1866 the relations of Drawbaugh and 
Fettrow have been:as intimate as would naturally be expected from 
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the fact that they occupied the same house and from the fact also 
that they were the only two regular mechanics in the village. It 
also appears positively that Fettrow did a great deal of blacksmith- 
ing for Drawbaugh in the business of the latter, and from time to 
time went to Drawbaugh’s shop to get machine work done. This 
has appeared abundantly at various places (complts, 577, 662, 978, 
988; defts, surbt], 72, 73, 529, 988; defts, i, 369, 370). 

William Fettrow, a grown-up son of the blacksmith, who lived 
with his father, was a constant visitor in Drawbaugh’s shop, and 


within the last few years has been employed by Drawbaugh and: 


Chellis as a workman. It is certain that Drawbaugh could not have 
done any considerable work on talking machines and made it known 
to the public or any portion of the community without Fettrow’s 
knowing it and knowing all about it, and without constant talk 
between them on the subject. This is perhaps even more true of 
the son, from the fact that he was such a constant frequenter of the 
shop, yet they did not call him. His continued presence in the shop 
is proved by the following references: complts, 577, 984, 1013, 
1125, 1226, 1251, 2041; and defts, surbtl, 530. His deposition in 
the Faucet case (complainants’ exhibits, iv, 175) shows that he was 
twenty-one years old in1879. Jos. Ditlow, called by defence, proves 
that W. Fettrow as one of the loafers whom he met at Drawbaugh’s 
shop while testimony was being taken (defts, surbtl, 530). 

Daniel Fettrow, thus situated with relation to Drawbaugh, called 
as one of the defendants’ witnesses, testified unequivocally 
that he never saw any talxing machine before a date which he 
Jjixes as about March, 1875 (ans. 13-32); and he does not pretend 
that Drawbaugh had ever before spoken to him of it; that then Draw- 
baugh talked to him through an instrument; that he heard and dis- 
tinctly understood what was said, and that the instruments were D 
and EK. Daniel Fettrow says (defts, i, 364) : — 

“@. 16. State how he came to show you the talking machines 
the first time you saw them. 

“Ans. The time that Bear was starting this axle machinery 
Drawbaugh was rather counted as the head man of getting up the 
machinery ; that is, putting up the shafts, and Drawbaugh caine to 
me and told me to come down to the shop to show me to make some 
levers, and I went down. After he had showed me how they were 
to be made, and I was just in the act of leaving the shop, he said to 
me, “Oh, Daniel, see here’; and he went on ahead around into an- 
other apartment of the shop; then he showed me this machine, which 
was then called the talking machine amongst us at home there. 
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Then he showed me how to hold it to my mouth and to my ear, and 
then he went around into another room, and then he spelled Harris- 
burg. After he was done with that he sang notes; then | said into 
this machine, ‘ All right’; then he came back to me. 

*@Q.17. Did you distinctly hear and understand him when he 
was spelling and singing into the machine? 

* Ans. Yes, sir. 

*@. 181. When he came back to you did he say whether he 
heard you when you said ‘ All right’ into the machine ? 

“Ans. Yes, sir; he did. 

*@Q. 18. Please look at the machines now shown you, marked 
‘A, B, C, D, E, F, G, H, I, J, K, L, M, N, O,’ and see if you find 
the machines by which you and Mr. Drawbaugh talked to each other 
at that time, as you have testified. 

* Ans. Figures were not mentioned at that time, but there was a 
curl on like that (taking up D). I wovld not just positively say 
that is the one, but it was just like that. Now here is one (taking 
up E), that when you take the lid off is just the same way, so that 
I could not positively say. 

*@. 19. Do you remember whether the instrument Mr. Draw- 
baugh talked into was like the one you listened at, or did you see 
the instrument he talked into? 

* Ans. No, sir; I did not see that one. 

“@. 20. I understand you that you used the same instrument to 
listen at and to speak into; am I correct? 

“Ans. Yes, sir. 

“@. 21. How did the size of that instrument compare with the 
size of this instrument D? 

“Ans. As near as I can tell it was the same size; it had a mouth- 
piece the same as that. 

“Q. 22. State what conversation you and Mr. Drawbaugh had 
about the talking machine at that time. 

Ans. After he had talked to me through the machine, he came 
back to where I was, and he said that this would vo ahead of tele- 
graphing ; he said then that if I would want to telegraph to anybody 
I would have to pay so much a word, and with this machine (mean- 
ing the speaking machine, as we ealled it then), I could, for five, 
six, eight or ten cents, speak myself to the man or person that I 
would want to talk to myself, and it would be cheaper than tele- 
grapbing.” 

P. 366. “ Q. 26. You had heard his talking machine spoken of 
in the neighborhood before, had you? 

“ Ans. Qh, yes. 

“@. 27. What did people say about it? 

“Ans. Called it tomfoolery. 

“ @.28. Do yourecollect whether you saw these two instruments 
B and F at the shop at or about that time? 

“Ans. This here one I seen; I don’t know whether he called it 
B or F, but that one I saw (indicating B); I have no positive recol- 


a 


DEFENDANTS’ PROOFS — NO. 4g, FETTROW. 97 
lection of the other; I might have seen it. (The witness picks up 
instrument F and then says:) I did see that; I remember it after 
picking it up. 

“@Q. 29. Do you recollect whether you saw this instrument C at 
the shop at any time? If so, when to the best of your recollection? 

“A. I can’t positively say that I seen that. 

“@. 30. Do you recollect at any time seeing this large box I at 
the shop? Ifso, when to the best of your recollection? 

* Ans. I seen one standing on the counter or bench, after I 
talked with the speaking machine; some time afterwards, I don’t 
mean the same day. 

*@. 31. Do you recollect whether at any time you saw this in- 
strument A at the shop? If so, when to the best of your recollec- 
tion ? 

“ dns. Ihave saw a machine lying on the bench like that too — 
mouthpiece — with that peculiar shaped mouthpiece, and some with 
round mouthpieces ; I could not tell you when ; it was after we talked 
together; I never paid no attention before we talked together; I 
did not see it before that. 

“@. 32. Do you mean you did not see the talking machine until 
the time when you talked together, as you have testified ? 

“ 4ns. I never had seen the talking machine till that time. 

*Q. 33. From that time when you talked together down to the 
beginning of the ycar 1880, were you or were you not frequently in 
Mr. Drawbaugh’s shop ? 

“Ans. Yes, sit 

“@Q. 84. As you would be there from time to time, during those 
years, from the summer of 1875 to the beginning of 1880, did you 
or did you not see other talking machines, that you had not seen in 
the summer of 1875? 

“Ans. Yes, sir. 

*@. 85. How often do you think you were in the shop during 
the year 1876? 

* Ans. I might have been there once a month, and maybe once a 
week for a while; 1 was back and forward pretty often, as business 
called me to go there. 

“(@. 36. How often in the year 1877? 

* Ans. About the same as before; whenever business called me 
there 1 went there. 

“ Y. 37. How often in 1878? 

“ Ans. I can't answer any other way but the same; whenever 
business called me to go to see him for some certain purpose, I went. 

“ @. 38. And would make the same answer as to the year 1879? 

“ Ans. Yes, git. 

*@. 39. Please look at this michine H, having the bell on top of 
it, and the tapering box, and state whether you ever saw it at Mr. 
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Drawbaugh’s shop, and if so, give your best recollection as to the 
time you first saw it. 

* Ans. Ob, yes; I have often seen it there; it was after me and 
him done the talking through the machine that I first saw it; after 
we done the talking together and I came into the shop and seen any of 
those round or oblong mouthpieces, I took it at once to be a talking 
machine. 

“@. 40. Did you see a good many machines around there with 
mouthpieces from time to time? 

‘Ans. Yes, sir. 

*@. 41. As you would be in there from time to time during the 
years 1875, 1576, 1877, 1878 and 1879, would Mr. Drawbaugh gen- 
erally be doing something to the talking machines, or with the talk- 
ing machines or not? 

“Ans. Yes, sir. 

“@. 42. Were you ever in his shop at night when he was there? 

“Ans. Yes, sir; but not often. 

“QV. 43. About how often as far as you remember? 

“Ans. Maybe once or twice a month; I am not so often out at 
night; generally at home. 

“@. 44. What did you find Mr. Drawbaugh giving his attention 
to when you were there at night? 

“Ans. More on the telephone or speaking machine, I should say, 
than at any other thing. 

“@Q. 45. How late did you ever stay with him at any time, when 
he was working on the speaking machine ? 

“Ans. As late as ten o’clock at night.” 


The story of the claimant is that from 1867 to 1878 he had _ per- 
fected practical instruments which everybody in his village knew of 
and recognized the efficiency of, and that he was famous for this 
invention throughout the neighboring country, and yet we have as a 
fact in the case that his friend who was constantly in the shop and 
very frequently worked with him as a mechanic and who lived under 
the same roof with him, had never been spoken to on the subject, 
had never seen instruments, had heard something of the sort men- 
tioned only as tomfoolery and felt surprised when he actually knew 
of its existence, — and all this at a period seven or eight years after 
the time of the alleged practical instruments. 

Fettrow then testifies (p. 367) that from the time of this visit in 


the beginning of 1875 down to the year 1880 he was frequently in 
. 7 He 


the shop, sometimes once a month and sometimes once a week, when- 
ever business calls him there; that as he was there from time to 
time he saw new talking machines, and that when he was there 
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Drawbaugh was generally doing something to the talking machine ; 
that he was there maybe once or twice a month in the evening, and 
that Drawbaugh then was wholly working on the talking machine. 
Most of these statements, however, are merely in the form of an 
assent, given more or less freely to leading and instructive ques- 
tions. Now that is the utmost knowledge which this man has upon 
the subject of the talking machine; and his son William has not 
been called as a witness. 

He then testifies (ans. 52, 53, 54, p. 368) that he forged some 
magnets for Mr. Drawbaugh’s talking machine, but he does not state 
when that was. He, however, bad and has put into the case a full 
account of all he did for Drawbaugh up to April, 1876 (ans. 66-68 
and defts’ exhibits, pp. 1-11). There is here no charge for magnets, 
aud in 1874-—5-6 no charge even for a piece of steel out of which a 
permanent magnet could have been made. The magnet work must 
therefore have been later. (See for this, p. 180, enfra.) 

He is next called upon by the defendants to help them make 
out the story of the alleged poverty. He begins to prove Draw- 
baugh’s poverty by stating that be hired his house and the black- 
smith shop from Drawbaugh and occupied them as tenant from the 
spring of 1868 to the spring of 1876. For the first year he paid $80, 
and the next seven years $110 a yearrent. Then the defendants 
undertook to have him state and he did state that Drawbaugh was 
always owing him money, and that he continually paid him, not on y 
his reut when it became due, but in advance and before it became 
due, so that it happened sometimes that he overpaid him, and that 
when settling accounts at the end of each year he sometimes found 
that he had overpaid Drawbaugh (ans. 65, p. 369). 

“@. 63. Will you explain how that rent was generally paid to 
Mr. Drawbaugh during the time that you occupied that property as 
tenant? 

“A. Through work and money paid to him and other persons; I 
don’t know how you would put it. 

“@Q. 64. Do you remember how often you used to settle and bal- 
ance up the accounts between you? 

“A. Every year with the exception of the first year. 

“ @. 65. When you would settle and strike a balance how would 


the balance stand, always in his favor or sometimes in yours ? 
“A. Sometimes in mine, — overpaid him. 
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“ Q. 66. Did you keep a book account showing what you let him 
have along from one year to another? 

"A. Yes, sir. 

“@Q. 67. Have you the book here, and will you produce it and 
show it to the examiner? 

“A. Yes, sir. 

“ Y. 68. Please point out to the examiner, so that he can enter 
upon the record, the various items of money and other things that you 
let Mr. Drawbaugh or his family have, and charged it on the rent 
account during those years that you rented the property from him. 

“A. Here they are on the following pages, 19, 27, 35, in the 
first book, and 25, 50, 78, 115, 133, 157, in the second book. 


* | Defendants’ counsel requests the examiner to make and certify to 
the Court as ‘Exhibit Fettrow Account’ an exact copy of the account 
between the witness and Mr. Drawbaugh, contained in the books here 
presented Mg 


He thus was asked to produce his account showing everything he 
let Drawbaugh have or paid him during those years, and he did so; 
it appeared that from time to time he paid various persons on 
orders from Drawbaugh, or furnished provisions to Drawbaugh 
procured naturally enough in the way of country barter with cus- 
tomers of his who had no money, —they furnished provisions to 
Drawbaugh and got credit in that way on the blacksmith’s books. 
Unfortunately for the truth of his story, however, his account is 
fatal to it. It is found in defendants’ book of exhibits, pp. 1 to 5. 
The account does not appear to have been balanced at the end of 
each year, but runs along and no balance was struck or settlement 
entered until March 24, 1871, when the amount paid Drawbaugh 
up to that date appears to have been $252.49. The rent had been 
$300 up to that time, so that in that settlement he owed Drawbaugh 
$47.51. The next balance struck and settlement marked is April, 
1872, and the amount paid Drawbaugh during the year was $72.47 
(defendants’ exhibits, p. 6); the rent for that year was $110; the 
balance, $37.53, was in favor of Drawbaugh. Thenext settlement was 
April, 1873, and the amount which had been paid was $88.30, leav- 
ing $21.70 due on that settiement. The amount paid or advanced 
by Fettrow to Drawbaugh during the year up to April 4, 1874, was 
$53.92, leaving $56.08 due. The amount paid during the next year 
to April 1, 1875, was $69.57, leaving $50.43 due. ‘The amount paid 


101 


DEFENDANTS’ PROOFS—NO. 48, FETTROW. 


during the next year, from April, 1875, to April, 1876, was $58.59, 
leaving $51.41 due. Thus it appears from the actual production of the 
books that the fact is precisely contrary to what he states it, and 
at the end of every year there was from $20 to $60 due Drawbaugh. 

Again, the impression given by a mere reading of the deposition 


is that these advances were mainly necessaries for the family. The 
account shows that that is not at all true. The items of provisions 
and cash, except cash paid just at the end of the year, are quite 
small; a large portion of the items are for metal and iron work. A 
considerable number of them are marked “ cutter” or “ Lee.” This 
is explained by Fettrow to mean that it was work done on the nail 
machine which Lee and others were to pay for (x-ans. 103, p. 344) ; 
and therefore all these entries were as money accounted for in the 
settlements with those persons, as much as if he had been paid at 
the time. The moment we actually get to the accounts, therefore, 
every one of these statements is found to be untrue. That is not 
all. The ability of this tenant to pay his rent is not questioned ; he 
was represented in the depo-ition rather as a capitalist who advanced 
to Drawbaugh ; yet the fact is that Drawbaugh allowed him to let a 
large part of his rent run until the end of the year without being 
called upon, and this is perfectly conclusive proof that the story of 
poverty and destitution alleged on behalf of the claimant is false. 
Moreover, an examination of this account shows the same fact, only 
to a greater extent, which was exhibited by the examination of the 
Lee and Bayler accounts ; namely, that from the beginning of it to 
the end there never was a time when Fettrow, a good paying tenant, 
perfectly responsible, the ultimate purchaser of Drawhaugh’s house, 
did not owe Drawbaugh money enough to pay the fee for a patent. 

The witness further testified that, when purchasing Drawbaugh’s 
property in 1876, he agreed to give him $2,200, and did pay him 
actually $1,200 in cash; that there was or appeared to be an encum- 
brance of $1,000 on the property, and he retained $1,000 for that 
reason. 

This is one of the witnesses who was called upon to repeat the 
alleged statements of Mrs. Daniel Drawbaugh, whom the defendants 
never ventured to put on the witness stand. Ue says that Mrs. Draw- 
baugh used to complain that Dan was always down at the shop 
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experimenting on these inventions, and that she used to go to Fet- 


trow occasionally to advance her a little money on Drawbaugh’s 
account ; and on cross-examination he says that she did this several 
times every year. 

The witness testified also that the nail machine company, as he 
called it, was a company of which not only Mr. Lee, Gov. Geary’s 
brother-in-law, was a member, but in which Gov. Geary himself 
was interested (p. 374). 

“XN Q. 103. I notice . .. a number of items marked ‘nail 
cutter’: what were those for? 

“A. That was a separate company,— Geary, Lee & Co.,— 
Governor Geary.” 

He says that the town of Eberly’s Mills consists of about fifteen 
houses, and, in this and his subsequent examination (p. 605), he 
gives a list of a considerable number of the inhabitants of Eberly’s 
Mills at various dates. 

The value to the complainants of this Fettrow testimony is en- 
hanced by the behavior of the defendants with regard to other 
members of the Fettrow household. They called Fettrow’s son-in- 
law, George May, In surrebuttal in March, 1883. On direct ex- 
amination he told a story which, if true, would place him among the 
defendants’ most important witnesses. He said that in March, 1875, 
he went to Drawbaugh’s shop and carried on a conversation with 
Drawbaugh through D and E, and this date is as early or earlier 
than that assigned by any of the other witnesses, except perhaps 
Harmon Drawbaugh to D and E. It is true that he has nothing to 
fix it except his own statement that Drawbaugh sharpened a razor 
for him at that time, and that he saw these when he went to get his 
razor, and that Drawbaugh lived in Milltown in the Fettrow house 
at the time. The connection is putely an arbitrary one. He is 
absolutely proved to be wrong in his date. He swears that he saw 
H at the time when he first saw D and E, and it is not alleged that 
H existed until a considerable time after the grant of the Bell patent. 
On cross-examination, and indeed partly on direct examination, it 
turned out he had lived at Milltown from the beginning of 1874 
down to the present time; that in the spring of 1879 he married 
Fettrow’s daughter, moved into Fettrow’s house, and has lived there 
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ever since. It was at once apparent that it was very extraordinary 
that so important a witness to the most important pair of instruments 
the defendants had, living alongside of Drawbaugh during this whoie 
controversy, and in the same house with Fettrow, one of their early 
witnesses, should not have been called in chief. It then appeared, 
upon cross-examination, that at a time which he could not exactly 
fix, but it was “about two years ago” (that is, March, 1882, while the 
defendants were still taking testimony, — and as he does not fix the 
date, it was undoubtedly during that winter, and in the middle of their 
taking testimony), Drawbaugh came to him for his knowledge about 
the telephone, and the result was that they did not call him. It took 
two years of cultivationin the atmosphere of Milltown to ripen this 
witness up to the swearing point. The questions that he says Draw- 
baugh put to him two years before he gave evidence are pretty 
instructive as to the defendants’ methods (defts, surbl, 994) : — 

“NX QY. 140. When were you first asked what you knew about 
Drawbaugh’s talking machine? 

“A. It was abuut two years ago; Dan asked me whether I didn't 
mind the time he showed it to me in 1875.” 


After this question had been put on cross-examination, and an- 
swered, the defendants did not venture to ask him what reply he 
made to “ Dan’s” inquiry, nor did they venture to give any reason 
for not calling him at the outset. He was not a witness in rebuttal 


in any manner or in any sense; the whole of his testimony was 


purely cumulative ; his deposition will be examined in connection 
-with the other surrebuttal testimony, but it will be perceived upon 
his cross-examination that he was a witness of very low intelligence 


and worthless memory. 

William Fettrow, the son, was not called at all. See supra. 

No. 49. Ephraim —. Holsinger, p. 376. — Age, thirty-eight ; 
newspaper man, and owns a job printing office; he lived at Eberly’s 
Mills from September, 1873, to Nov, 27, 18763 says he has never been 
there since. He knew Daniel Drawbaugh and was frequently at his 
shop; he says that while there he saw at that shop talking machines 
“very frequently,” fifty times at least, and more frequently before 1876 
than afterwards.” He appears frum his story to have been one of the 
tree or four persons who, to some extent, claim that they assisted 
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Drawbaugh in some experiments. He says that they operated B and 
F, and that he not only could understand what was said, but found 
the instruments of such extraordinary perfection that they sought to 
transmit words very nearly alixe and could distinguish them apart 
(p. 379) :— 

“@. 29. Could you hear and understand the words that were 
spoken when he talked into the machine? 

*A. Yes, sir; we would use such words which have similar 
sounds, knowing them to be more hard to understand than those 
having more contrast In sound.” 


In the light of the New York tests and of the performance of these 
instruments in the skilful hands of the complainants’ experts, this 
story is seen to be so false as to be ridiculous. Q. 30, 35, 40 
show that the defendants intend to produce him as a man who 
assisted Drawbaugh in his experiments and who did not merely see 
the machines once in a while from curiosity ; he is asked about certain 
matters “during your experiments with Mr. Drawbaugh”; “did you 


and he experiment with them a good deal, or not much?” etc. 
He says (p. 381) that he was often at Drawbaugh’s shop at night 


experimenting with the talking machine, often as late as ten and 


eleven and twice as late as one o’clock. No one could state more 
strongly than he does the devotion to the talking machine which the 
defendants seek to attribute to Drawbaugh. He says (p. 381) :— 


“@. 45. From all you saw of Mr Drawbaugh’s operations and 
employment during the time that you lived at Eberly’s Mills, what 
Was lhe experimenting on principally ? 

“4. The talking machine; he appeared to be crazy on it. I 
often tried to get information from him on other subjects, and about 
a half a minute’s talk would turn him right on the talking machine ; 
that is about his standing, —the way he felt all the time I was 
there.” | 

P. 389. “X @. 108. While you lived at Eberly’s Mills was 
not Drawbaugh capable of earning all he needed if he would only 
work steadily ? 

“A. Yes, sir; he did work steadily, intently, — never lost one 
moment, but, influenced by some supernatural or other power, did 
not happen to work at such things as did or would bring him the 
required necessaries for the sustenance of himself and family. 

“X Y. 109. What things did he work at? 

“A. He puta great deal of his time in experimenting on his 
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talking machine; in fact, so near all his time that he got very little 
earned. 

“XN QY. 110. What other inventions was he working on during 
the three years and a quarter that you lived at Eberly’s Mills? 

“A. Ido not remember of anything that he was working on 
except a magneto-electric machine ; but whether he worked on that 
as an invention while I was there, or only completing a former inven- 
tion, I do not know. That is about the substance of what I know 
about his inventions.” 

He was requested to repeat what he heard of Mrs. Drawbaugh’s 
alleged scoldings about her bhusband’s experiments down at the 
shop, but it did not refer to a talking machine (p. 382) :— 

“@Q. 51. Did you ever hear her say anything on any of those 
occasions, or at any time or times while you lived at Eberly’s Mills, 
about her husband’s experiments down at his shop; and if so, what? 

“A. Idid. Iheard her say that Dan was at that old 
shop fooling his time away, while they, the family, hardly knew how 
to get anything to eat. She also told me in my office that she 
smashed up a lot of photographing and other things about the house 
in order to stop Dan from fooling with them.” 


Holsinger does not say when he heard this, but H. F. Drawbaugh 
swears positively that it was in 1876 and afterwards, but never before 
v. p. 113, infra). 

All this testimony about Mrs. Drawbaugh’s alleged statement is 
not only incompetent, but reflects injuriously on the defendants’ 
ase, because the defendants have not called her as a witness. That 
is a confession that her testimony would not bear out their theory. 

Upon the subject of Drawbaugh’s alleged desire but failure to 
patent his machine, this witness, insterd of stating that he wanted 
to and could not, states that Drawbaugh said he wished to add im- 
provements before patenting (ans. 64, p. 384). 

His cross-examination abovt defendants’ witness D. W. Smith, 
particularly the manner in which he evades direct answers, shows 
that D. W. Smith was a worthless fellow (pp. 385, 386). 

The deposition of Holsinger, if allowed to stand by itself, is the 
story told by a man who says that he assisted Drawbaugh in exper- 
imenting, was at his shop hundreds of times, found him devoted 
exclusively to the talking machine, which to the witness appeared 
far more important and interesting than anything else, and that he 
did not know of anything Drawbaugh was working upon except the 
talking machine and a magneto-electric machine. 
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Unfortunately for the witness and for the defendants who rely 
upon him, he was a printer, and we have succeeded in finding some 
printed matter which came from him. We called him as a witness 
to prove this printed matter (complts, 11, 1210). 

We did not expect him to alter his statement even in view of his 
‘publications, because he appeared to us to be a man who had made 
up his mind to swear to a story and stick to it right, or wrong. He 
is the printer who advertised Daniel Drawbaugh as an “ inventor, de- 
signer and solicitor of patents,” who printed for him his advertising 
eard of June, 1874, in which he enumerated about eighteen inven- 


tions. 


| Daniel Drawhangh. | 


|\INVENTOR, DESIGNER 
| land] 


SOLLGXLOR PR LENLS 


| Ke Also Models Neatly Made To Order. | 
| Eberly’s Mills, | 
| Cumberland County, Pennsylvania.| _ 
{See Other Side.] ‘ 
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That list does not contain the telephone, and does contain a 
great many besides the magneto-electric machine, though that is 
made the most prominent. And yet that witness had the audacity 
to come upon the stand and swear that he did not know of anything 
Drawbaugh was working upon except the talking machine and the 
magneto-electric machine. But this, while perhaps as strong as any- 
thing can be against Drawbaugh, is not the strongest thing against 
this witness and against Drawbaugh. He wrote in 1875 three arti- 
cles for a county paper, — Zhe Carlisle Mirror, dated Nov. 5, 
Nov. 12 and Nov. 16, 1875, containing news about Eberly’s Mills, 
and again another article, Oct. 27, 1875. Three out of these four 
articles refer to different members of the Drawbaugh family. The 
article of Nov. 16, 1875, contains two paragraphs describing the 
work going on in Drawbaugh’s shop; one speaks of the manufacture 
of the Kline patent axle, and the other is as follows : — 

*“ ELECTRIC CLOCK WITHOUT A BATTERY is being gotten up in our 
town by Daniel Drawbaugh to exhibit at the Centennial next fourth. 
It will be one of the things not dreamt of by every one, and be a 


credit to the nation for its wonderful simple workings and great 
convenience.” 


And yet the man that wrote that had the audacity to swear, and 
the claimant allowed him to, that he did not remember that Draw- 
baugh was working on anything except the talking machine and a 
magneto-electric machine. 

Again, the deposition of this witness is to the effect that the one 
thing which, so far as Drawbaugh’s inventions were concerned 
occupied his attention, was the talking machine. He printed a list of 
Drawbaugh’s inventions and did not mention it; he published during 
that time four articles in the newspaper, one of which was devoted 
to the work of Drawbaugh and his shop and to a description of the 
axles and the clock, and not one of the articles spoke of the talking 
machine. It is absoiutely impossible to believe that Drawbaugh 
could have had there a practical working speaking telephone, that 
this man for a couple of years could have been experimenting on it, 
that Drawbaugh could have been earnestly and eagerly desiring to 
make it known to the community and attract attention to it, making 
no concealment of it, but showing it to everybody who came along, 
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and this particular friend and coexperimenter never have mentioned 
it in his newspaper articles. The defendants have not recalled him, 
and they have not called Mr. Drawbangh nor attempted in any way 
by any evidence to explain the damaging effect of these papers. 

The witness proved some other matters about Milltown which are 
useful in another connection. He said (p. 390) :— 

“X Q. 114. Who kept the store during the three years you lived 
there ? 

‘A. In full there was no store kept during the three years while 
I was there; Abner G. Wilson had store there for a while, but, 
having a keg of powder too near the fire, b!owed him up, or the 
goods; some lit, and some did not, some burned up before they lit ; 
it so completely busted the shell of the house in which it was that 
he left and never returned; after which, perhaps a year, a new shell 
was prepared to keep store, in which Jeremiah Fry kept some few 
articles; that is all I recollect of the store business at Eberly’s 
Mills.” | 

It will be observed that this is a statement that, after A. G. Wil- 
son’s stcre was blown up, about a year elapsed before a new one was 
built, and then Jeremiah Fry occupied it. It appears from Jeremiah 
Fry’s deposition (p. 150) that he began to keep store October, 
1875; it appears from Fettrow’s deposition (pp. 666-7) that the 
store exploded about January, 1875; this was still better fixed by 
the newspaper accounts of it, of Jan. 22 and 29, 1875, copies of 
which were put in by the witness J. L. Weaver (complts, ii, 1222), 
and are printed with the complainants’ exhibits, Vol. iv., p. 401. 
The defendants also wished to use this date as a means of aiding 
one of their witnesses, and defendants’ counsel stated on the record 
that the explosion was on Jan. 19, 1875 (defts, surbtl, 816, int. 
6). Itis proved, therefore, that from Jan. 19, 1875, to October, 
1875, there was no store there. This becomes important in connec- 
tion with defendants’ witness, Updegraff, No. 120, infra. 

He testified (x-ans 125, p. 391) that he had “some faint recol- 


4 99 


lection of seing C ”; knew nothing about H or J. 

No. 50. ftobert J. Strong, p. 392.—He taught the Gorgas 
school in 1875 and 1876, and testifies that, in the spring of 1876, 
Mr. Hamacher (q. v. supra, p. 83) made a visit to his schoul 
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with some of his pupils; they left the schoolroom to go to Mr. 
Drawbaugh’s shop; returned, and told witness that Drawbaugh 


had told him he had a talking machine there. He said he went 


there in November, 1875, to have a gun repaired, and thinks that, 


at that time, he saw some wires or a wire and “an armature mag- 
net” (p. 392); he believed they were parts of a machine called a 


tulking machine; he was specially attracted to them because Draw- 


baugh mentioned them, but Drawbaugh did not explain to him the 


principle upon which they operated; nor did Drawbaugh say whose 


invention they were; he says he has never been to the shop since 


that month. That is all he knows. He was cross-examined at some 


length about his report book introduced in evidence to fix the dates, 
and it turned out to be kept as badly and in as worthless a manner 


as possible, — names were wrong, and dates entirely wrong. The 


‘ report shows by the handwriting that it was not made at the date 
specified. His deposition, so far as it rests on that report, is not 
worth much, nor does it do any credit to his character for careful- 
hess and accuracy. 


No. 51. Adam Hiler, p. 398.— Farmer. Says he lived in Mill- oy 
town in 1869, working as a day laborer; that at that time he 
planted potatoes one day for Drawbaugh; while he lived there 
(1869), Drawbaugh told him that he had a talking machine by “a 
which he could stand at White Hill and talk to his brother, the 
squire, nt Mechanicsburg, quite handily. As the witness’s description 
shows that the place where he told him this was not at White Hill, 

’ and as Squire Drawhaugh did not live at Mechanicsburg at any time, 
pretty much all of this part of the testimony must be laid aside. 
: That is the only time and only way when he pretends to have had 


any knowledge about the alleged talking machine. 


Upon the question of poverty, he says that in the course of that 
year he worked planting potatoes in Drawbaugh’s garden to the ex- 
tent of $3.50, and that he had to ask Drawbaugh for the money at 
least three times, he thinks, and that Drawbaugh did not pay it the 


first time because he did not have it. Comparing that story with 


the actual facts in the case as to what Drawbaugh did receive during 
that year, which includes $1,200 cash from his faucet patent, it is 
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evident either that the story is entirely false, or that Drawbaugh 
was not fond of paying his debts even when he had the money. 


No. 52. Henry Bonholtzer, p. 402.— Age, fifty; blacksmith ; 
from May, 1863, to Sept. 14, 1869, he took out, in connection with 
Jacob Shopp, two patents relating to reaper knives. In the early 
part of June in that year he prepared the model for the second 
patent with the assistance of Mr. Drawbaugh and Mr. Shopp, and 
he went to Drawbaugh’s place at Milltown for that purpose. From 
June to September he was there half a dozen times, and sent Mr. 
Shopp twice a week; he adds that they, always went both together. 
Upon one of these visits Drawbaugh was speaking to Mr. Shopp 
about a talking machine, showing it to him; “I paid small attention 
to it” (p. 403) :— 

“@. 14. What did Mr. Drawbaugh say about his talking ma- 
chines to either of you? 

“A. He showed him a machine that he was going to invent for 
speaking through; he spoke something that he was inventing some- 
thing to speak through wire —a box or telegraph wire at that 
time; or something or other at that time; then he didn’t care 
about showing it to every one; he showed it to Mr. Shopp; didn’t 
pay much attention to it myself, because he was showing it to Mr. 
Shopp ; I was more interested about my own machine; that was all 
that was spoke to me there at that time. 

“@. 15. Did he say he didn’t show it to everybody ? 

“A. Yes, sir; he said he didn’t show it to everybody, but he 
showed it to Mr. Shopp.” 

P. 403, ans. 17, 18, 19. “ During that same fall I went to Lan- 
caster City with Drawbaugh,” and on the way home “he said he was 
working on a machine to talk to people through wire, —on wire 
in a box of some kind in place of telegraphing”; we were speak- 
ing about telegraphs, that is what led to his conversation “ Mr. 
Drawbaugh and I were at Lancaster at that time for ths purpose 
of getting a milling machine up to mike our patent bar 7; “ Draw- 
baugh was to build it.” 


No. 53. Jacob S. Shopp, p. 405. — Says that he went to Draw- 
baugh’s shop with Bonholtzer to have work done upon a reaper 
knife, but that the visit was after the second patent was taken out, 
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and not, as Bonholtzer testified, between the two. During that 
visit Drawbaugh said he was working on a machine by which he 
intended to convey the voice ; he referred to this just simply to show 
what he has been working on (p. 406) : — 

* @. 14. How did he call your attention to it— what did he 
say at the time? 

“A. Well, he said he had a thing here which he thought if 
he could succeed would be a good thing, said he wasn’t in the 
habit, though, of showing it tou everybody.” 

This does not agree with the publicity alleged in the answer and 
sworn to by most of the defendants’ witnesses, and it is a statement 
which if true does not make out a defence. 

Witness says that he saw B and F; did not see any others at that 
time; that he saw C some time in 1869. Has never been at Draw- 
baugh’s shop since 1874 or 1875; thinks that at the time of the last 
visit he saw D, E and A; was at Drawbaugh’s shop a number of 
times between 1869 and the last visit referred to. Never heard 
anybody talk through the machine. The next time he met Mr. 
Drawbaugh after seeing D and E was, he thinks, in the early part of 
1876, in February, at Mechanicsburg (ans. 26, p. 401) :— 

“@. 27. At that time at Mechanicsburg did you have any con- 
versation with Mr. Drawbaugh about talking machines? If so, what 
was it? 

‘A. He said ‘ You ought to come down now and see my arrange- 
ments I have got now’; I said I would if I had the time; he said 
talking machine. , 

* QY. 28. State all of the conversation that you remember. 

“A. lIasked him whether he was going to exhibit at the Centen- 
nial. He said, ‘I would, provided I can raise tunds enough to do 
it’; he says, ‘I haven’t got the money to gu ahead as I would like’ ; 
that about all the particulars.” 

P. 408. “@. 37. When Mr. Drawbaugh showed you and Mr. 
Bouholtzer his talking machine in 1869, did be say whether it was 
operated by electricity, or not? 

“A. I don’t recollect that.” 

The substance of the testimony of these two witnesses is, that 
they were men interested in inventions; one of them was frequently 
at Drawbaugh’s shop during the period of five or six years before 
1876; a friend of his fortwenty years; and he never heard any talk 
thruugh or witnessed any use of any talking machine. Whatever 
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value this testimony may have to prove the existence of any instru- 
ments, —and this rests entirely upon the witness’s memory with- 
out any direct aid from any papers, — it is inconsistent with the 
existence of a practical operative instrument to which Drawbaugh 


was devoting much attention even early in 1876. 


No. 54. Joseph M. Wisler, p. 410. — Has known Drawbaugh 
twenty years; built a house in New Cumberland between the fall of 
1876 and the spring of 1877; lived in Newmarket from 1866 to 
1874; says that while living there he saw at Drawbaugh’s shop a 
talking machine; B was the first one; did not hear anybody talk 
through it at that time; says that Drawbaugh merely explained the 
idea and his intentions, and what he expected to do with it; “he said 
the idea was to talk to adistance.” Was in Drawbaugh’s shop in the 
spring of 1875. Drawbaugh said, “ here is something I want to show 
you”; he said he had just finished them; and showed D and E; “I 
saw A before [saw D and E, but I don’t know how long, may have 
been a year.” From September, 1876, to 1880, “it is probable I 
was there, — I used to visit there a good bit; was at Drawbaugh’s 
shop in September, 1876, to get the pipe of a pump fixed; did not 
see any talking machine at that time. Has not seen any of these 
instruments since the time he was there at the shop as stated. 

This is the case of a witness who merely relies on his unaided 
memory for the dates of instruments which never made sufficient im- 
pression on him for him to care to talk through them, although he 


wus at the shop frequently. 


No. 55. H. F. Drawbaugh, p. 414. — Age, fifty-one; brother 
of Daniel Drawbaugh ; superintendent of a lumber mill. In 1872 he 
went to Perry County, got up a distillery, run it, and then in 1573 
moved back to Newville, and has been there ever since. The last 
of July or the first of August, 1872, was at his brother D:niel’s two 
weeks, waiting and helping him to make an apple cylinder and 
hoisting rigging for the witness’s distillery; fixes the date of the 
cylinder and rigging by his books. which he produces; sxys that he 
then saw F and B, and ¢hat is the first time that he ever saw a talking 


machine. His testimony contains the following (p. 415) :— 
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*@. 9. When you were there at your brother’s shop in July or 
August, 1872, did he show you any talking machines? 

“Ans. He did. 

“@. 10. Please look at the machines now shown you, marked 
‘B’ and ‘F,’ and state whether you ever saw them before; and if 
so, when and where you first saw them. 

* Ans. I seen them at my brother’s shop at the time we was mak- 
ing that cylinder and hoist rigging, in 1872. 

“@. 11. What was he doing with them at that time? 

“ Ans. He was working at them and experimenting. 

“@. 12. Do you recollect why it took two weeks for you to get 
your work done there at the shop at that time, if so, state? 

* Ans. He was turning up some walnut machinery for bis talking 
machine, different from these (F and B), and I could not keep him 
at mv work. 

“@Q. 13. Did he and you talk through the talking machines at 
that time? 

“Ans. Yes, sir. 

“@. 14. Could you hear and understand what he said to you 
through the machines at that time ? 


“Ans. Yes, sir. 

“@.15. Do you recollect any words that were spoken through 
the talking machines (B and F) at that time, —that you heard by 
means of them? 

“Ans. Yes, sir; ‘Harrisburg is the capital of the State, situ- 
ated on the banks of the Susquehanna River.’ ” 

As B and F are the earliest machines alleged, and it is not sug- 
gested that this witness ever saw anything except those and the 
wooden ones, which are stated to be much later in date, it is per- 
fe-tly certain that, according to his own testimony, he never saw any 
talking machine before 1872, and there is nowhere any suggestion in 
his deposition that he had ever heard of them before that. 

He then states his own occupations. He ran a private line of 
freight cars of his own, —market cars, — from Newvilleto New York, 
Philadelphia and Baltimore, from May, 1876, till the summer cf 
1878. His son, Charles, and part of the time his nephew, Harmon 
K. Drawbaugh, generally known as “Shorty,” helped him with the 
cars. His father lived with him from 1874 to 1878, and died Dec. 8, 
1878, very old and feeble. From July, 1872, to May, 1876, says 
that he was at Daniel’s quite often. “Every time I was down he 
was working at the talking machine, more or less, experimenting ” 


(ans. 30, p. 417). While running the freight cars from May,’ 
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1876, to the summer of 1878, his train laid over twenty two hours at 
Bridgeport, about two miles from Drawbeaugh’s, and he was in the 
habit of going there (ans. 382, 33, p. 417). During this time, “as a 
general thing, he was working or experimenting on the talking ma- 
chine, the clock and the motor, all three of them; he always explained 
them to me and showed me the improvements he was making” (ans. 
35, p. 417). While the clock company was operating at Draw- 
baugh’s shop he was there “very frequently” (ans. 38, p. 418); it 
began to operate in 1878 and actively continued until about the be- 
ginning of 1879. Once “ Daniel and Grissinger went to Philadelphia 
to get some material for the clock company, and Daniel wanted to 
get some materials for his talking machine at the same time.” 
Every time witness would be at the shop while the clock company 
were there, Daniel “ would be working on the talking machines, gen- 
erally at night when no one was there but myself.” “ When he was 
working at them in the daytime and anybody would come in, he 
would shove them away quick” (p. 418). This does not agree with 
the repeated allegations of publicity. 

The witness says, that “every time he was down there,” from the 
summer of 1872 down to 1880, Daniel was “ working on the talking 
machine and talking, and wanted me to go in with him and furnish 
means” (ans. 41, p. 418). The witness says his brother /jirst 
asked him this in 1872, and then continually down to 1879, wanting 
him “to lend money to buy materials and things for it.” The wit- 
ness would not do that, but “ lent him money for his family, as he was 
very poor”; did not go in with him on the talking machine because 
he “was fearful there was no money in it.” “Brother John said, 
‘don’t encourage him or he will go crazy: he is half crazy now with 
studying’” (ans. 45, p. 419). 

“@. 46. Did you ever hear your brother Daniel’s wife talk about 
his spending his time experimenting; if so, how often, and during 
what years ? 

“Ans. I have heard her make mention of it very often during 
the year 1876, and from that up, not from that back; she said she 
wanted him to stop his fooling and go off, —he had good offers to 
superintend for other firms, —and then they would try and live 


better: they had been living so poor for many years on account of his 
experimenting.” 


‘ 
a! 
, 
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Witness says that his brother’s experiments on the talking machine 
and the clock exposed him to much ridicule. He said that the 
people were ignorant, and that Daniel was very sensitive about it, and 
he would hide his inventions, except from those who would not laugh 
at him; “and if any one said, ‘O Dan, that is a humbug!’ that man 
would never see the thing again” (p. 420). The defendants, in 
other parts of their proofs, have taken a good deal of pains to prove 
what the newspaper accounts of him show to be an undoubted fact, 
that the clock did not expose him to ridicule at all, but attracted great 
attention and admiration, — far above its deserts, for it was a 
mere modification in details of construction of an apparatus which at 
all times had been found worthless, and was so in his hands. 

The witness goes pretty strongly into an endeavor to support the 
allegation of poverty, and says (p. 420) :— 

*@. 51. What was your brother’s financial condition from 1872 


down to 1880? 

“Ans. He was poor. The greater part of the time his family 
was in need of money to buy household provisions; he had a large 
family ; part of the time he would have a little money, and part of 
the time he was hurd up; he would get some some day and use it up 
for his family, and then he would be always experimenting and not 
getting any in; at one time he sold a part interest in the clock and 
got in some money, but it did not reach to square his debts; it took 
it all to square up, so that they were just as poor as ever.” 

P. 421. “@Q. 56. You have stated that your brother Daniel 
endeavored for a good many years to get you to go into the talk- 


ing machine with him: do you know whether he tried to get others 


mies vo in with him besides you? 

* Ans. He told me that he had asked a great many to go in with 
him. I was not with him when he asked them, but he got me to see 
others for him, and [ have seen different parties for him.” 

P. 422. “@. 63. Was Daniel in the habit of showing his talking 
machine much to his brother John; and if not, why not? 

* Ans. He did not show it much to John, because John was 
always jawing him for working at something like that, and for not 
working at something that would pay him regul: wr wages. He said 
he needed it for his ‘family, and here he was working and always 
wns imenting at something that did not pay him, or something like 
that; that he would go crazy with it afiera while; and Dan did not 
like to show it to him.” 

“@Q@. 65. Why was he willing to show it to you more than to 


John ? 
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“Ans. There were two reasons for that. One was that he wanted 
me to furnish the money; the other reason is, that I would not dis- 
courage him, but would assist him when no one was there to exper- 
iment on it, and say nothing about it to any one.’ 

P. 422. “ Ans. 67. Nearly every time I came to the shop from 
that [1872] up he had some of his machines there. I saw he was 
experimenting. Loften stayed there inthe evenings with him or with 
my brother John. 

“After supper in the evening he would generally say ‘ Now, Harry, 
come along down to the shop : I want to experiment.” We would 
go down to the shop and lock the shop, and we would often stay 
there till midnight; then he would adjust it and attach it to the 
wires, and then he would have me running down into the cellar back 
and forth, listening and talking into it, until I got that tired that I 
thonght I could not stand it, but I didn’t want to discour: nge him. He 
had a : large draughting board in the shop on trestles, and I would lie 
down on ‘that and take a pap, and when he wanted me he would 

wake me up.” 


The witness then states that he saw C and I before he saw A, and 
saw C and I and A and D before May, 1876. “E, G, K, L, M,N, 
O all look about alike”; saw him working on H; don’t remember 
J; “helped him to operate them while running the cars and later ” ; 
cannot remember the order in which they came along ; eimai 
another machine, “which I do not see here,” “ like a large shoe- 
blacking box, it had a drop of solder inside, anda point on a spring, 
and some fixings inside; that was in 1872.” “ Never saw anybody 
talking through the machines except Daniel and myself; he never 
would do anything with them while anybody else was in the shop 
while I was there, except that his little boy would be there some- 
times” (ans. 72, p. 424). His impression is that he saw H the 
first year that he was running the cars. Daniel experimented a good 
deal with H; saw A “shortly after I got the apple arrangement ; it 
may have been the next summer” (ans. 75, p. 425). The apple 
arrangement was in the summer of 1872. It is not even alleged by 
Drawbaugh that A existed before the summer of 1874. Saw C and 
I shortly after the summer of 1872. Witness states his impression 
to be that he saw D before starting the cars ; could not tell what year. 

When experimenting with my brother “ we talked and listened in 
the same instrument.” “We would talk inte it and then put it to the 
ear to receive the answer. I think we used B and F the same way, 
but I won’t be positive abvut it, because it is so long ago” (ans. 80, 
8 


[Insert between pp. 514-515 of brief, and pp. 116-117 of ‘** Abstract of Proofs.”’ | 
Proof from Henry F. Drawbaugh, supported by Daniel Drawbaugh, that the 
tumbler transmitter F was not made until after the Bell patent. 

Throughout the testimony for the complainants, there is no trace 
to be found of the existence of the tumbler transmitter F before late 
in 1877, or the spring and summer of 1878. The Bell invention, as 
first published in the newspapers, was stated to consist of two tin 
cans, across which were stretched membranes carrying armatures in 
front of electro-magnets. One was employed as a magneto transmit- 
ter, the other as a magneto receiver. This was in the Scventific 
American, of September 9, 1876, which Drawbaugh at that time was 
in the habit of reading (pp. 202, 204, supra). Our witnesses saw 
one tin can of this sort, B, at Drawbaugh’s shop, in the fall of 1876, 
after those publications (p. 499, supra). None of our witnesses 
saw the tumbler. 

In May, 1877, and again in July and August, 1877, Edison’s de- 
scription of his carbon-powder speaking telephone was published in 
the Philadelphia and New York newspapers (complts, iv, exhibits, 
453, 437, 489, 440). The material employed in these was stated to 
be plumbago. Drawhbaugh testifies that he used plumbago in an in- 
strument called the cup instrument, alleged to have immediately pre- 
ceded the tumbler and to have been of the same character; that he 
used it in his earlier experiments with the tumbler instrument, but 
discarded it in favor of ordinary carbon—at first charcoal, afterwards 
coke — both of which are soft carbons, and finally hard gas carbon, so 
called, obtained from a deposit in gas retorts, an extremely hard 
substance now universally used in microphones. All these he used 

Jinely pulverized in the tumbler. He testifies that in the instruments 
subsequent to tumbler F he used solid blocks of carbons only—at first 
coke, but found that bad because it was too soft and wore out, and 
after that invariably used the hard gas carbon. His testimony is 
exactly as follows : 

Defts, ii, 789, he says that for the cup instrument he used clean, 
fine earth, dampened; then mixed plumbago with it ; then plumbago 
alone; then fine or pulverized charcoal; and sometimes “ finely 
divided metals ” which he afterwards described as fine bronze pow- 
ders. 

(i) 


H. F. DRAWBAUGH PROVES THAT THE EARLIEST 


Again (7. 1033), he says that in this instrument he found carbon 
the best, and that when he used plumbago he got it in lumps and 
pulverized it; but charcoal was the best. 

He says (7b. 801) of the material used in the tumbler F; 
*T had used plumbago alone, and I had used plumbago mixed with 
other materials —that is, with carbon and pulverized charcoal and 
plumbago ; and at times I had used charcoal alone; at other times 
finely divided coke and charcoal mixed; and also pulverized coke 
alone. I had used bronze — that is, finely divided metals — mixed 
with earbon or coke, and various other materials that I cannot think 
of.” 

“Q. 133. In this tumbler instrument, was the low conductor used 
in the torm of a powder, or of a solid cake, or how? 

“A. Asa powder.” 

Being cross-examined on these answers, he testifies (76. 1035) : 

“ Cross-Int. What was the result of your trials with the instru- 
ment F, and the various materials named, as to what was the best 
one or what was the best condition in which to use it? 

“Ans. As near as I can remember, the coke and carbon out of 
gas retorts — hard carbon; I think they were the best in the tumbler 
instrument. but I had some good results from the combinations of 
the different ones — I mean the different combinations of coke and 
charcoal. I never used it solid in that instrument — finely divided.” 


These are all the statements he makes as to the use of plumbago 
anywhere, in any instrument. It is plain, therefore, that some of his 
sarliest experiments with the tumbler instrument led him to discard 
plumbago, substantially, if not entirely, even in that instrument, as 
a bad material. 

He then describes the material which he used in his later micro- 
phone instruments, alleged to be made in the following order: G, 
O,H. In the first place, the structure of these instruments and the 
drawings of them, with the parts restored under his direction, show 
that they necessarily used hard carbons of a ienticular shape. His 
only testimony about them is explicitly that what he used in them 
was solid carbons, at first made of coke, but they were found too 
soft and wore away; and after that invariably of hard gas carbon. 
The description about that is found in the description of G (pp. 
839-40), where he speaks of the material as a “carbon block or 
ball.” That had already been defined by his previous description of 
the instrument H, the Blake transmitter (7b. 828, 831-2). On page 
828, he refers to the electrode in H as “a carbon block or ball,” “ or 
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EXPERIMENTS TRANSMITTERS WERE AFTER BELL PATENT. 


? 


several blocks.” Then he was asked on direct examination about H 


(p. 831): 

* Int. 283. What kind of carbons did you use in the instru- 
ment ? 

“dns. I generally used carbon that I got out of the bottom of gas 
retorts, where the carbon accumulates ; I got it at Harrisburg ; just 
lying in the yard — just picked it up; I also used others, cut out of 
coke, but found that had a tendency to wear away, being too soft; I 
also made carbons out of charcoal, myself, which to the best of my 
recollection I used; I pulverized charcoal and made it into a thick 
paste and compressed it; then covered it with a mortar of clay, and 
heated it in the fire to a white heat; these carbons varied in hard- 
ness. 

* Int. 284. What kind of carbon did you first use on this instru- 
ment ‘H’? 

* dns. Tothe best of my recollection, the softer carbons, made 
of coke. 

* Int. 285. Did you find these softer coke carbons wear out ? 

* 4ns. Ican’t just say that they wore out; they wore off. I] 
can’t just say I discarded them for that reason. I found the harder 
‘arbons answered a better purpose.” 

It is absolutely certain, therefore, that he did not use plumbago in 
H or G or O, and that he did use it in his earlierexperiments with the 
cup andtumbler, but not afterwards. He began on the microphones 
with coke, in favor of which he had previously, in the tumbler, dis- 
carded plumbago. | 

Henry Drawbaugh, !n the passages referred to and stated in the 
appendix, p. 117, to wit, defts, 1, 432, testified on this subject. He 
says that at one time Daniel asked him to get him some plumbago 
at Philadelphia ; that he did not do it, and soon afterwards he found 
Daniel working with some plumbago for one of his talking machines. 
That statement is Daniel’s statement as well as Henry’s; because 
after Henry had completed his long deposition (p. 431) Daniel had 
him recalled on the afternoon of the same day for the purpose of 
making this statement. 

Henry wishes to have it understood that this plumbago was used 
in the Blake transmitter, H. It is absolutely certain from the 


structure of the instrument, and from the testimony of Daniel 


already quoted, given six months after Henry testified, that plum- 


bago never was used in H. The time when Henry was asked to get 


lumbago for the talking machine, therefore, was the time of the 


H. F. DRAWBAUGH DISPROVES DATES ALLEGED. 


earlier experiments with the first cup or tumbler transmitter. Now 


when was it? 

Henry’s testimony is that he was running a line of market cars 
from Cumberland Valley to Philadelphia and New York; and that 
it was while he was doing this that Daniel asked him to get plum- 
bago in Philadelphia. He says (defts, 11, 416) “I started running 
in May, 1876, and run until some time in the summer of 1878.” 

The earlier experiments with the tumbler transmitter, therefore, 
were more than two months, and less than two years and a half, after 
the Bell patent. It is impossible for the defendants to escape this 
conclusion. 

Another circumstance proves that this plumbago purchase was in 
the earliest time of the instrument in which it was used. Henry 
Drawburgh swears (/oc. cet.) that when Daniel asked him to get the 
plumbago on his trip to Philadelphia he did not get it. He testifies 
(defts, 1, 432) “On my return, I found him working with some 
in his shop, and I suppose he got it at Harrisburg.” Plainly, this 
haste was not six or eight years after he had discarded plumbago as 
worthless. Jt betokens the eagerness of a man who had been copying 
the magneto telephone and had just read in some paper that plumbago 
could be used in a telephone and wanted to try it right off. 

Henry, indeed, undertakes to fix the time a little more definitely. 
He says that this request to buy plumbago was made while Daniel 
was living at Mechanicsburg, which was from April, 1876, to April, 
1877. But that is an assertion of not the slightest value for fixing 
the date. It appears that during the whole of his two years of run- 
ning those cars, his cars laid over on each trip once a week, for 
twenty-two hours, at a station a mile or two from Eberly’s Mills, 
where lived his brothers Daniel and John, and their father, and 
Henry says that during nearly every week at that time he was in 
the habit of going over to Eberly’s Mills, and being at his brother’s 
shop (defts, 11, 417). The attempt to place this alleged use of 
plumbago during any particular part of those two years from May, 
1876, to the summer of 1878, is therefore entirely unreliable. 

This testimony not only puts the date of the earlier experiments 
later than the Bell patent as a fact of itself, but it is perfectly de- 
structive of the allegation that the tumbler F had been discarded 
years before, and that the Blake transmitter H was then in exist- 
ence; and of course it agrees perfectly with all of Drawbaugh’s 
history and the publications and other facts which surround it. 


(iv) 
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p. 426). According to Drawbaugh’s description of F it was a trans- 
mitter. Sound could not have been transmitted from B to F. 

He first stated his impression to be that they used I and C together, 
but he substantially takes that back. “I can’t tell how we used them, 
—— which way, or whether we used these two together” (ans. 83, p. 
426). In experimenting, Daniel was taking the instruments apart 
and fixing them, “and sometimes he would say, ‘Do you hear it 
plainer now,’ and sometimes I would hear it plainer and sometimes 
I would hear no sound at all” (p. 427). Talked with him about 
going into the clock, and also into the faucet, in 1876 and 1877, and 
made some plans for going in on the faucet in 1878; afterwards 
Chellis went in with him. In the summer before Shettel and Gris- 
singer went in he asked witness to go in on the clock. “I guess it 
was in 1875 or 1876.” In fact they went inin 1878. 

Thinks that D had a bottom on it when he saw it (p. 428). From 
1865 up to 1872 was at his brother’s shop “occasionally, not much.” 
Says that Daniel told him once that Edison had a telephone, and if 
the witness had helped him Edison would not have got his invention 
(x-ans. 102, p. 428); was more willing to go in on the clock and 
the faucet than the telephone. Says that he once spoke to an operator 
about the talking machine, and was told “it would not do, because 
telegraphing was private, and anybody could take off the sound if a 
talking machine was used.” The witness states that Daniel proposed 
to him that he would prepare the specifications, drawings and models, 
and that the witness should pay the cost of getting the patent on the 
clock and start the manufacture, and that they should be jointly 
interested. The witness says that Daniel wanted him once to get some 
plumbago, which, he understood, was for H; that was while he was 
running the cars and before the witness heard anything about Edison ; 
says it was while Daniel lived at Mechanicsburg. Daniel’s express 
testimony is that he used plumbago in F, but only gas, carbon and 
coke in H (defts, ii, 790, 831, 832). 

This witness is the most energetic of the Drawbaugh family, and 
evidently a driving person; a manof such means that he ran a line 
of his own market cars for two years to Philadelphia, Baltimore and 
New York, from a place up the Cumberland Valley beyond Harris- 
burg. According to his story, he never knew anything of his brother's 
alleged talking machine until 1872, and the instruments that he thinks 
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he saw there were B and F; he professes to have repeatedly assisted 
his brother in his experiments; and he is one of the very few persons 
who ever pretend to have experimented with him. But the impres- 
sion which all these experiments left upon him was such that he was 
not willing to put a cent in the enterprise, and it was pretty evident, 
whatever he may have pretended to do, he never seriously urged any 
one else to. He was ready enough to lend his brother money for the 
support of his family, but, although the claimant professes to believe 
that he had reached the point of practical utility, and that a fortune 
was awaiting him if he could only get a patent, this well-to-do brother, 
who to-day avers his belief in the story, never was willing to advance 
fifty dollars to bring a fortune into the family. 

This deposition of the claimant’s own brother is inconsistent with 
the assertion of the claimant and his less well-informed witnesses 
that he had a practical operative speaking telephone in 1867, and 
that, (from that time on, it was the thing which chiefly occupied his 
thoughts and attention; for his brother certainly never saw it, 
and does not appear even to have known of it until 1872. 

The defendants evidently felt how fatal this part of Henry’s dep- 
osition was to them, for, on the surrebuttal, although the complain- 
ants in reply made no special attack upon Heury’s deposition, feeling 
that the general facts of the case were enough to answer it, the 
defendants, not daring to recall Henry, and well aware that they 
could not get him to swear his date back earlier and be believed, 
called a considerable number of witnesses to testify that they heard 
Henry say in 1868 and 1869 that his brother Daniel had a talking 
machine, and that he, Henry, had himself talked through tt in 1868- 
9. Of course such testimony, which is mere gossip at third hand, 
is incompetent, and perfectly worthless when the person himself, the 
claimant’s own brother, employed by the defendants as their agent 
to look up these very witnesses and prepare their case, has testified 
positively that he never saw it, and doves not pretend that he had 
heard of it before 1872; and they did not dare to put him on 
the stand to swear to anything earlier. See for this matter de- 
fendants’ witnesses, J. A. Graham, J. Murphy, Jr.,G. S. Bricker, 
J. M. Spattord, A. H. McHenry, J. H. Dougherty, S. A. North, 
W. North, in defendants’ surrebuttal. 
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No. 56. Peter C. Zimmerman, p. 432. — Age, fifty-six ; resides in 

Shiremanstown, which is two miles from Drawbaugh’s shop, and 

oe has known Drawbaugh all his life. Says that he was at Draw- 
baugh’s shop in February or March, 1871; that he saw F and B; 
heard nobody talk through them; Drawbaugh told him, however, 
that he had talked and could be understood, that it worked by 
electricity, “would be much easier and better than the telegraph, and 
would supersede it.” Says that within a month or two he told 
people at Shiremanstown that he had seen the machine and what 


be could do with it, and the consequence of his expressing his 
belief in it was that people said he was crazy. This was one of 


those pieces of testimony put in upon a certain view or theory of 


the case which the defendants afterwards thought it wise to entirely 


contradict. According to this witness, people thought he was crazy 


merely because he spoke of Drawbaugh’s machine and expressed 


his belief in it in 1871. According to the surrebuttal testimony, 


Drawbaugh’s talking machine was known and common talk all over 


the county twenty miles away from his shop in 1868 and 1869, and 


everybody believed it was or would be successful. The Court can 


hardly believe, or believe that the defendants believe, both of these 


stories. On redirect examination the witness said (ans. 43, p. 437) : 


“ Ans. 43. I have spoke to Mr. Drawbaugh about it, yes, sir, sev- 
eral times, talking about the machine, and about the idea of vibra- 
tion, and a certain remark he made to me in conversation; the 
remark was this: that he heard Mr. Samuel Hertzler’s daughter 
play on the orean probably a quarter of a mile from his place 
of residence ; while she was playing the organ, he took notice that 
there was a sound of a cut off in that organ just like 2 tap,tap, tap, 
a cut off in that sound; being anxious to know what caused it, he 
went to Samuel Hertzler’s, and found a break in the window-glass ; 
being loose, it would jar; from that he seen what the cause was of that 
there sound cutting off like; then he said that that showed him that 
he was right; that give him an idea that he was right in his study.” 


We afterwards a-certained and proved in rebuttal by the organ 


dealer Raffensburger (complts, 1i, 1252) and by A. L. Rupp and 
H.S. Rupp (2. 1117 and 1142) that Hertzler bought his first organ 
The invention was after that. 


in the summer of 1875. 


No. 07. William H. Bates, p. 488. — Age, forty-eight; Mount 
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Joy, Lancaster County; blacksmith; has known Drawhaugh for me 
thirty-five years. Says that he was at Drawbaugh’s shop in the \ 
summer of 1874; passed there in the fall of 1877, and between vi 
these two dates was there eight or ten times; alleges that he first ) ‘ 


| saw talking machines at Drawbaugh’s in 1874; during these three 
years saw B, F, C, A, D, E, F, H; first saw A, D and E in . 
August, 1875. He did not pretend to any means for fixing the 
| date, but said that he was at the shop a number of times up to the 
rs fall of 1877 (ans. 4-7). He referred to getting a pair of small 


axles turned ; but there is no connection between axles and a talking 


| 

rc machine, and he had axles turned at various times during the three 4 
years after the fall of 1874 (x-ans. 62); thinks he first saw H in the a 

1 


summer of 1876. 


P. 440. “X 23... [Drawbaugh] said he would like to get it pat- 
ented, but he had not the means to do it; he said he could make a 
fortune out of it. 
“ X 24. And did he tell you this a number of times? 
“A. Yes, sir; we were very intimate friends, and I went to see . 
him pretty often, and we exchanged opinions about mechanism.” 


About another of the instruments he testified : — 


“Ans. 29. [Drawbaugh] told me it would take the place of 
telegraphing, and remarked that if he had money enough to get it 
patented he wo’ ** be well fixed.” 

P. 441. “A. od. I think the first time we ever spoke together + 
about the talking machine he wished he had money enough to take 
out a caveat for a patent. ... When he showed me the machines A, 
D and E, he said he thoughé he had the talking machine perfected.” 


£% “ 


Says that when he saw F it was in the same condition as now; | 
Band C were not. On cross-examination (x 60, p. 444) it was y 
ascertained that in the fall of 1868 he worked for the Faucet ' 
Jompany and for forr months after that he made tools for them 
partly at the blacksmith shop, about an eighth of a mile from 
Drawbaugh’s shop (that is to say, Fettrow’s shop, twenty feet from 
D:awbaugh’s house), and would sometimes be at the shop twice a 
day on that work. 

The substance of what is proved in favor of the complainants by “4 
this witness’s testimony is that in the winter of 1868 and 1869 ha 
lived at Milltown and worked for the Faucet Company partly in 


' 
, 5 
hy 
; 
tH} 


> a 


DEFENDANTS’ PROOFS—NO. 57, BATES; NO. 58, D. RUPP. 


Fettrow’s blacksmith shop and partly in Drawbaugh’s shop itself, 
and that he never saw any talking machine at the shop there all 
that time; that after he saw them, six years later, if he ever did 
see them there, and if that was the time, he and Drawbaugh were 
quite intimate, conversed a good deal about them, but somehow or 
other, and for some reason, Drawbaugh never offered to talk through 
them to him. Now when a witness is so circumstanced, and pre- 
sents as proved facts these facts which are inconsistent with the 
claimant’s story or with any case which can be valid in his behalf, 
any pretended recollections of the present day in favor of his friend 
from such a witness with such a history may injure his credit, but 
afford no basis upon which the Court can rest. 


No. 58. Daniel Rupp, p. 446. — He is another witness, somewhat 
similarly situated. It turned out, not upon his direct examination 
but upon his cross-examination, that he was interested in a patent 
mill-bush, which was afterwards proved by the testimony of Draw- 
baugh on cross-examination, and by the testimony of W. Sadler, 
one of the Mill Bush Company, to have been the invention of a 
neighbor, Teahl, and to have been manufactured at Drawbaugh’s 
shop, under Drawbaugh’s personal care, and with special machinery 
got up for the purpose by Drawbaugh in the year 1868. Rupp was 
the managing agent of the Mill-Bush Company. He says that he 
also used to go to the shop on account of faucets which he bought 
and used in his business, and that he had the oversight of seeing after 
the mill-bushes. (See Mill-Bush Co. in the body of this brief.) 

He has known Drawbaugh for thirty years, and for a great many 
years past has lived about three miles from Drawbaugh’s shop, and 


_ yet he testified (p. 446) :— 


*@.5. When was the first time that he showed you his talking 
machines ? 


"A. In 1874; June or July.” 

He has been at his shop more or less since, and seen them. He 
says that the first one was “round and made out of walnut”; “he 
showed me a number of the same kind of concerns that he had in a 
ase, different sizes of them”; he saw F, A and C; thinks he saw 
a mouthpiece something like O, and saw something like D, with a 
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curled iron on it; he. saw all these at the visits in 1874 (ans. 15). 
According to the schedule of the defendants, neither O nor anything 
like it, nor even D, nor “a number of the same kind of concerns of 
different sizes ” existed in the year 1874. See the special examina- 
tion about D and E in the brief, supra. Says that at a later time, 
the latter part of 1874 orin 1875, he heard talk through the machine, 
and Drawbaugh told him “it would take the place of telegraphing ” 
(ans. 34, p. 449). On cross-examination he says that the instru- 
ment Drawbaugh used in talking to him was “some of these (taking 
up F in his hand), was what he was showing me and what he used” 
(x-ans. 76, p. 454). Says that during the time of the Faucet 
Company they had at one time eight men. He then, referring to 
his visits of 1874, testifies (p. 453):— 

“ X QY. 64. What else did he say about them [talking machines] ? 

“Ans. I urged him to get it patented; he said that he had not it 
completed yet, or in shape to get patented ; that he wanted to make 
some improvements on it. 

“X Q. 65. Did you ever after that say anything to him about 
getting it patented, or about his getting it in shape to get it pat- 
enteau? 

“Ans. think I did. 

* X Q. 66. When was that, and what did you say to him? 

* Ans. I can’t tell the year when it was, but I urged him still to 
get it patented, and his plea was poverty afterwards.” 

The witness says that he thought of taking an interest in the clock, 
because he thought it would not take so much money to go into the 
clock business as to go into the talking machine; he thinks that he 
had this idea in his head about 1878 or 1879, or perhaps earlier. It 
must have been before April, 1878, because Drawbaugh had got 
partners at that time. 

Considering that the talking machines which Mr. Drawbaugh 
alleges that he possessed in 1877 were little things, which would have 
cost $4 or $5 at the outside to make, probably not more than $2, and 
that the clocks which he had at that time were six or seven feet high, 
costing, even in cheap cases, $25 to $40, and in the cases in which 
he had them, worth, if they were worth anything, $125 to $150, 
this assertion of the witness is simply ludicrous. The statemeat is 
either pure fiction, or else the witness kvew that Drawbaugh had 


not even then got a telephone fit for use. The witness then says 
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that he first saw a telephone in practical use in Philadelphia, in the 
office of a Mr. Middleton, and that when he heard of it he asked 
them if that was the Drawbaugh machine, and then they got talk- 
ing about this Drawbaugh machine. That is a somewhat per- 
suasive piece of evidence, put in rather carefully by this witness, and 
if it be worth putting in at all, it is worth proving thoroughly ; ifthere 
were a word of truth in it, it cannot be doubted that the defend- 
ants, among the four hundred witnesses whom they have called, 
would have called the alleged Mr. Middleton, or some of the persons 
in his office. The defendants are undertaking to prove a case, and 
the failure to call a witness, who, if their statements are true, would 
necessarily be an important one, must be taken as an admission that 
he could not testify favorably for them. 

The witness testified that Drawbaugh talked through the machine 
to him in 1874; that at that time, according to his recollection, there 
was a machine with a bell on to whichsome wires were attached, but he 
does not remember whether it was the first time that he was in there, 
or the second time ; both visits, however, were in 1874; he does not 
know whether H is the instrument or not; it was something like H. 
This is a pretty important piece of testimony, because it is another 
proof either that the visit was at least as late as 1877 or that there 
was at Drawbaugh’s shop an electrical bell, undoubtedly the one 
which he got up to use as an alarm at hotels, or for other purposes, 
which so much resembles H that this witness is a little in doubt 
whether it is H or not. It was not H if the visit was in 1874, for 
it is not alleged that H existed until several years after that time. 
It will be found from time to time, in the course of the testimony, 
that quite a number of witnesses pretend to identify H, but do it 
chiefly by the bell on it, though it is conclusively clear in some 
cases, and quite plain in others, that they have mistaken the electrical 
bell machine for H, No. 28, their attention being attracted merely 
by the bell, e. g. Shettel, p. 218, Rupp, p. 454, W. S. Dellinger, 
p- 470, Updegraff, No. 120, p. 1127. 


No. 59. William S8. Dellinger, p. 459. — This witness is of no 
importance to the defendants, because he never knew Drawbaugh 
uutil after the date of the Bell patent, He says that in March, 1876, 
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he moved to Milltown to run the grist mill. Soon afterwards he 
went to Drawbaugh’s shop and saw a talking machine, and while 
he lived at Milltown, several years after that, up to April, 1881, — 
six months after the suit began, —he saw talking machines there 
perhaps a dozen times, talked through it, and heard others talk 
through it; thinks that in March, 1876, he saw E, afterwards B, 
afterwards A, afterwards C. His testimony about H is very in- 
structive (p. 460) :— 

*Q. 16. Please look at this machine H, and state whether you 
ever saw it at Drawbaugh’s shop. 

“A. The one that I saw I thought that it was square; it was not 
sloped off, but had a bell on it; it looked like this inside.” 

The defendants in examining him tried to put into their questions 
that the machine which he had in mind was H, but that was not his 
testimony. 

“@. 18. About bow long ago was it that you first saw the ma- 
chine like H, to the best of your recollection ? 

“A. About two years or a little better.” [That would be 1879.] 

Says he used to. be at the shop at night, and saw Drawbaugh 
working there; does not remember J (ans. 28, p. 462); saw some 
machine fastened to a cupboard door; says that during the years 
when he was at Drawbaugh’s shop, from 1876 on, Drawbaugh would 


be Sith working on clocks and telephones (p. 463) : — 


. 45. During all the years that you lived there at Eberly’s 
Mine what invention was Mr. Drawbaugh spending most of his time 
and labor upon, so far as you have opportunity for observation ? 

“A. The most was on the telephone; his whole heart and desire 
was on the telephone. 

“@. 46. Did you talk with bim about it a good deal during those 
years ? 

"A. Yes, sir. 

“@. 47. Did he ever say anything about patenting it, if so, 
when did you first hear him speak of that? 

“A. Not to my recollection.” 

P. 46. “X @. 60. Inoticed that you used the word ‘telephone’ 
in speaking of what Drawbaugh did: did you and Mr. Drawbaugh 
use that word during the years you were there while talking about 
his instruments? 

“A. In the beginning we used the word ‘ talking machine,’ after- 
wards ‘ telephone. ™ 
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Says upon cross-examination (p. 468) that the instrument with the 
bell was fastened to the outside door of the closet, so that everybody 
who went into the room would see it. In cross-examination, how- 
ever, his frequent if not habitual answer, not merely upon matters 
of detail but in matters of substance, was that he did not remember. 
Says that he fixes the date of seeing G and O by the presence of his 
brothers Henry and-Michael, who visited him when down at the shop. 
They were called and testified, but their recollection of what they saw 
and the particular instruments that they saw does not agree with his. 

Dellinger’s proof about A, Dand #. The first instrument pro- 
duced which can pretend to be more than a mere rude experi- 
menter’s model is A, and the next pair is Dand E. It is essential 
that the defendants should prove the existence of these, by which 
we mean these substantially as they exist, before Mr. Bell’s 
invention. 

It will be remembered how conclusive is the testimony of the de- 


fendants’ witness Springer to prove that all three of these were made 
after April, 1876 (v. p. 59, supra). The evidence of W. S. 
Dellinger is hardly less strong. He testifies that he saw E in 


March, 1876; but that rests upon a mere unaided memory. He then 
states some facts, which he is not likely to be mistaken about. He 
saw Drawbaugh working on filing and fitting the peculiar magnets 


> 


of D, called by every witness in the case the “curled magnets.’ 
He saw him making the brass bracket of A. Now Drawbaugh ex- 
pressly testifies that neither D nor A were changed at all (except 
cutting a recess in the woodwork of D) after they were first made. 
Drawbaugh testifies (defts, ii, 1107) : — 


* @. 1699. You have testified in cross-examination that you 
made a number of changes of magnets in some of your telephones: 
state whether or not you ever changed the electro magnets on instru- 
ment A, alter its construction. 

“ ns. No, sir; to the best of my recollection, I did not. 

(. 1700. State whether or not you ever changed the magnets 
or electro magnets on the small magneto instruments Dand E, after 
their construction. 

“Ans. No, sir; I did not; I knowI did not on them; I am posi- 
tive | did not. I had made some little changes in diaphragms — 
sometimes thicker, and sometimes thinner diaphragms; and I had 
made the interior larger — turned out a recess in one of the instrua- 
ments; that is all the change I can remember of. 
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* Q. 1701. State whether or not you ever made any change in 
instrument A after the formation of the axle company. 
“ dns. I think not; to the best of my recollection, I did not.” 


Dellinger, who never saw Drawbaugh until March, 1876, testi- 


Ses 3 —— 


P. 471. “X QY. 136. What instruments did you see him work 
on? 

“4. I seen him work on woodwork, and on these curled mag- 
nets (taking up D), also on these wires; he had a machine that he 
was working on that was putting thread or something on the wires ; 
I don’t know what it was. 

“X Y. 137. When was it that you saw him working on the 
curled magnets ? 

“A. That I am not able to say. 

“X @. 138. Can’t you tell whether it was during the first year, 
1876, or some of the later years? 

“A. I don’t remember. 

“ X¥ QY. 139. Do you remember what he was doing on the curled 
magnets ? 

“A. He was working on them with a file, if I mistake not: he 
had a tool anyhow that he was working with. 

“X Y. 140. Did you see what he did with them after he had 
done working on them? 

“A. He fitted them into the wooden boxes, here on this pivot 
Girusirating with machine E).” 

This is a clear description of the making of an instrument and of 
putting the parts together for the first time. There is no other in- 
strument which contains such parts as he specifies. He continues : — 


“X @Y. 141. You say you saw him work on woodwork; what 
woodwork do you refer to? 

“A. I mean the woodwork on these telephones. I would not 
say it was on these; I know it was not on this one (I), for this was 
the first one that I saw, when I came in 1876, and it was already 
made when I came there.” 

P. 472. “X Y. 142. Do you remember his doing anything 
else on either of the instruments D and EK, except working on the 
curled inagnets ? | 

“[ Objected to as assuming that the witness has testified that Mr. 
Drawbaugh was working on the curled magnets of D and E, whereas 
his testimony was only that he was working on curled magnets. ] 

“A. Idon’t remember. 

P. 474, “X Y. 160. Do you remember when it was that you 
saw him at work on the curled magnets? 

“A. I don’t remember. 
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*“X Q@. 161. You could not say whether it was in 1876, or 
in some following year, could you? 

“A. Icould not say what year it was in, —that is between 1876 
and 1881. 

“X Y. 151. Did you see Mr. Drawbaugh at any time doing any- 
thing on any instruments except working on the woodwork and on 
the curled magnets and wires? 

"A. Yes, sir. 

"X Y. 152. What did you see him doing? 

“A. Iseen him work on these kind of screws and brass pieces 
like that (tndicating the milled screw and the brass bracket on the 
back of instrument A). I could not say that this is the one that I 
saw him working at. | 

“X Y. 153. Do you remember what he was doing on the brass 
bracket ? 

“A. Hewas polishing it off with a little machine that had a 
leather pulley on. He used something to put on his leather pulley to 
polish it bright. 

“XN Q. 154. What did he do with the piece after he had got it 
polished ? 

“A. I left the shop; afterwards when I came down he had it 
attached to a machine like the machine A, to the best of my 


knowledge. 

“X @Y. 155. Did you ever see more than one machine at Draw- 
baugh’s shop like machine A? 

“A. I don’t remember that I did. 

“X QY. 162. Could you give us any idea of when it was that you 
saw him at work on a brass bracket like that on instrument A ? 

* A. Icould not say exactly. I could not give no time how 
long.” 

No instrument except this single one, A, ever had a brass bracket. 


No. 60. Mieronymus Greistweit, p. 477. —Says that in 1870 he 
was millwrighting for H.R. Musserat New Cumberland, about 
three miles from Drawbaugh’s shop, beginning inJuly, 1870. After 
the saws had been put up in Mr. Musser’s sawmill he ran one of 
the saws for a year; worked at the sawmill from the middle of 1870 
to the end of 1871, then went to the -steam mill and ran the 
engine of Lee & Bayler till 1876. He says that in July, 1870, 
he went to Drawbaugh’s shop to borrow a ratchet drill; that Draw- 
baugh showed him B and F, F_ being in an office room inside 
and B in another part of the building. Then he shows his disposi- 
tion to accept as undoubted fact the story which he has been filled 


with, and without any pretence of knowledge he says: “He had 
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had it up for some time.then, but of course every day he was putting 
something to it, and wanted to find out how far he could talk with 
it, told me he thought he could talk across the sea with it just as well 
as not” (ans. 16, p. 479). He says that Drawbaugh talked into F, 
and witness listened at B and heard, he says, “quite plain and dis- 
tinct ”; there were no attachments to B that are not there now ex- 
cept the wire. From 1870 to 1876, witness was back and forward 
at Drawbaugh’s shop several times; could not tell how often; the 
last time was in the fall of 1376; has not been at his shop since; 
has seen D or something like it; never saw him operate the talking 
machine after the first time in July, 1870. 

Witness says that “after he had taken that glass off the wire he 
put a box on it.” The defendants’ counsel then thrust H before his 
witness, in the endeavor to get him to admit that he saw it, but the 
witness declined to say more than that he might have, and then fol- 
lowed (p. 481) :— 


“@. 31. When you went thereon this occasion that you refer 
to, he had taken away the glass tumbler and had substituted in lieu 
thereof this box machine H, or one like it: is that what you mean? 

“A. Yes sir.” 

It is not profitable to fill up the record with objections to leading 
questions, and on the testimony in chief we did not do it very much ; 
but the Court knows why they were put. Such prompting of a 
schoolboy would be a confession of ignorance. 

P. 481. “X @Y. 34. When you first saw the instrument F, 
was it in the same condition as itis now? 

“A. I judge it was, by the look of it; I can’t see much differ- 
ence, for my part, as faras I can see; of course, it has not the wires 
attached to it.” 


Itis now merely a wreck. 

The witness has lived at New Cumberland at the same place ever 
since 1870. It appeared upon complainants’ testimony in reply that 
this witness is not reliable about dates nor about his own occupations. 
In the deposition of Henry R. Musser, his employer (complts, i, 
369), it appears that Geistweit was not a millwright at all; that no 
new saws were put in Mr. Musser’s mill in 1870; that Geistweit did 
not do any work for him, even as a day laborer, until the summer of 
1871, when he came as a new hand. He worked for Musser in the 
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mill up to the summer of 1874. We know that he did not hear talk 
distinctly through F and B, because that is impossible. He is there- 
fore a witness unreliable even as to dates and his own occupations 
and the character of his work, testifying to a thing which is a physi- 
cal impossibility. 


No. 61. Levi A. Bowen, p. 482. — Age, forty-two; blacksmith ; 
lives at New Cumberland, about two miles and a half from Draw- 
baugh’s shop; known Drawbaugh twenty-three years. In the latter 
part of September, 1878, he was in Drawbaugh’s shop, and says that 
he saw D and E; Drawbaugh took them out of a cupboard, showed 
them to him; they did not talk through them. Drawbaugh said he 
could attach them to a telegraph wire and talk to a person in Phila- 
delphia, and it would not interfere with the telegraph. That is all 
that he said about them. He saw no other talking machines besides 
Dand E. The statement that they could be attached to a wire and 
then talk to Philadelphia without interfering with telegraphing is of 
course false. The slightest connection with the telegraph would 
prevent speech being understood through them. ‘The significant part 
of this witness’s deposition is that, although he was a friend of Draw- 
baugh’s for twenty-three years, and has lived within two miles and a 
half of him, he does not appear to have known anything about the 
alleged talking machine until the fall of 1878, and, in spite of the 
testimony, the defendants have introduced from some other wild wit- 
nesses that the instruments were fastened up all around the shop in 
1878, this witness is positive that he did not see any except these 
two, which were taken out of a cupboard. 


No. 62... William D. Shoop, p. 484. — Age, sixty-seven ; laborer ; 
lives about two miles from Drawbaugh’s shop, and has known him all 
his life. In the fall of 1878 was at Drawbaugh’s shop, and saw him 
working upon a clock, and Drawbaugh told him that he had invented 
a talking machine, which would supersede the telegraph, and he was 
too poor to get it patented, but as soon as he could get the means he 
would have it patented. 

There is something ludicrous in this testimony. Mr. Bell’s tele- 


phones had been in extensive commercial use fur more than a years 
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they had been in public use for more than six months in Harrisburg ; 
for two years the newspapers had been full of accounts of them, yet 
this witness represents that under these circumstances he goes to 
Drawbaugh’s shop and Drawbaugh gravely announces this thing to 
him as a new invention, which he was thinking then of getting pat- 
ented; and yet Drawbaugh knew perfectly well that Bell had 
invented the telephone, furnished it to the world, and put it into 
extensive use. Four months before the date given by this witness, 
Drawbaugh had gone to the telephone office in Harrisburg, exam- 
ined the telephones in use, borrowed one and taken it to his shop. 
(See complainants’ witness, Wert, No. 68, complts, ii, 1177.) A 
community, if this witness correctly represents them, which could 
be gulled by this claimant into believing at that time that he was the 
inventor of the talking machine, and that nothing except the need of 
a little money hindered him from then patenting it, cannot furnish 
any witnesses fit for a Court to listen to. But the truth is that 
the defendants’ witnesses do not represent the average intelligence of 
the neighborhood. 

If the statement made to this witness at that time was that Draw- 
baugh had made or thought he had made some modifications in the 
telephone which he thought of patenting, the story might be and 
very likely was so far true, because the newspapers had stated 
during that year that Drawbaugh had made some improvements in 
the telephone and some modifications of it. The Court must find 
either that Drawbaugh deliberately gulled the community (if this 
witness represents them) into the belief of a falsehood, by pretend- 
ing to them that the telephone at that time was a new thing which he 
could get patented, or else his intimation that he had made some 
modification which he thought a patentable improvement has been 
swelled by this witness and others into the assertion that he had in- 
vented the telephone. 

This witness has since been employed by the defendants as a run- 


ner to bunt witnesses about the bridge question. 


No. 63. George H. Bowman, p. 487.— Age, forty-two ; residence, 
Hummelstown, Dauphin County; millwright and miller. He says 
that in February, 1876, he did millwright work for his brother, Cy- 
rus Bowman, who was then the miller at the grist mill at Eberly’s 
Mills. Having no other workshop to go to, he went to Drawbaugh’s 
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shop to do the work. Says that he saw talking machines there; he 
does not know who was talking into them, but Drawbaugh was 
listening. He heard sounds coming through the machine, his ear 
being eighteen inches or two feet off from it (p. 488) :— 


“Ans. 18. It sounded much like as if you were talking into an 
empty barrel; I heard the sound but could not understand what was 
said. 

“@. 19. Did you notice whether the machine was attached to any 
wires or not? 

* Ans. Yes, sir; I did. 

“@. 20. State what it was attached to. 

“Ans. It was attached to a kind of a square box. 

“@. 21. Was the box attached to anything, or was it so that it 
could be taken up in the hand? 

“Ans. No, sir; it was again the walls somewheres, — stationary.’ 

“ Y. 25. Did Mr. Drawbaugh say anything about the talking ma- 
chine to you? 

* Ans. Not in particular; he showed it to me,—that was about 
all, — showed me how it worked. 

“ (@. 26. When were you next at Mr. Drawbaugh’s shop after 
March, 1876? 

© Ans. Not till November, 1880. 

“@Q. 27. Please explain what you mean by your 20th answer. 

“ Ans. The wire was attached to the square box, and the square 
box is what he called the talking machine. 

“ @Y. 28. Did he talk into or listen at the square box? 

“Ans. He talked into that. | 

“@. 29. How large was that square box? 

“Ans. I could hardly tell you; it must have been about eight or 
ten iaches long, as near as [ van recollect, and about four or five 
inches wide, I guess. 

" QY. 30. What was its color? 

“ Ans. I could not tell you that any more. 

“@. 31. Do you remember whether its outside was made of 
wood or not? 

* Ans. It was made of wood, hut what kind I could not tell you, 
— whether of black walnut or pine or what kind. 

*@. 32. What kind of a contrivance did it have for him to talk 
into? 

* 4ns. It was some kind of a machine that was hollowed out 
that he put his mouth to. 

“ Q. 33. How large was the thing that was hollowed out that he 
put his mouth to? 

“Ans. I could not tell you that any more. 

“Q. 84. Did you talk into it? 

“Ans. No, sir.” 
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“X Q. 48. Was not there a bell on top of the talking machine 


that you saw fastened up against the wall? 
“Ans. Not that 1 can mind of.” 


There are several things which make this a very interesting 
deposition on the face of it. He describes in such a manner that it 
is difficult to doubt that he had seen it a square or oblong box as the 
thing that was talked into in February, 1876. Nothing of the sort 
has been produced or admitted anywhere by the claimant himself; 
yet there are several witnesses who refer to such a contrivance. 
William S. Dellinger, a miller, who was there a few weeks after 
Bowman, describes in his deposition more than once an instrument 
which would appear to be the same thing, and which the defendants 
tried and tried vainly to have him say was H (p. 124, supra.) What 
can this box have been, and why do not the defendants explain what 
it was? Other witnesses have referred to a square box which was 
talked into and which was not any of the instruments produced. 
They are Shettel, No. 28, p. 218; Dellinger, No. 59, p. 475; 
Moffit, No. 70, p. 519; J. B. Drawbaugh, No. 90, pp. 608, 618; 
D. Cowens, defts, surrbtl, and complts, ili. 

String telephones were publicly known in that neighborhood at 
least as early as 1877, and were known elsewhere at an earlier date. 
Those used in that community, as testified to by A. L. Rupp, and as 
described in the Mechanicsburg newspapers in the beginning of 
1878, were made out of a large cigar box. The string telephone intro- 
duced in the deposition of Harman J. Eppler (complts, iii, 2288-9, 
2293), although that specific instrument is not identified by anybody, 
may serve as an illustration of this. The instrument which Eppler 
saw at Milltown, although not in Daniel Drawbaugh’s shop, yet in 
the shop of his brother and nephew, was of that character, and he 
saw it at a date which, although it is not fixed, he at one time 
thought was in 1874, and which the defendants, by their cross-exam- 
ination of him, tried to make the Court believe was in 1872 or 1873. 
Such an instrument would not be held in the hand, but would be 
fastened to a wall or partition, so as to get the cord or wire strained. 
These depositions, and particularly this one of Bowman’s, to say the 
least, throw a strong suspicion of a string telephone over this whole 
business. Bowman indeed says that he saw something which appar- 
ently was a battery, but with the vagueness of his recollection, and 
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with the fact that there were batteries in the shop, his connection 
with them and the instrument is not convincing or even satisfactory. 

When we come to look at the proof outside of Bowman’s deposi- 
tion it falls to the ground. In the first place he says that he heard 
sounds through the machine when his ear was eighteen inches or two 
feet from it and some one else at the machine. We proved by Mr. 
F. L. Pope (complts, vol. ii, 1137) that it was impossible that 
he could have heard sounds under such circumstances, unless the 
instrument was operating as a circuit-breaker. The sounds pro- 
duced by an undulatory current with any transmitter referred to in 
the Drawbaugh testimony would not be audible at that distance. 
This is not denied. 

Again, this witness professes to have seen all this while mill- 
wrighting for his brother at Eberly’s Mills. He never did any mill- 
wright work for his brother there, but simply helped him for a few 
weeks as helper in grinding. While this is not of importance in 
itself, it shows the vagueness of the man’s memory. 

There is a little more than that. His reason for going to Draw- 
baugh’s shop is alleged to be that he went there to do millwrighting 
work. Now he was not employed for that purpose and did not do 
any such work. Again, Cyrus Bowman and his wife both testified 


strongly and explicitly that they never heard anything about a talk- 


ing machine. C. Bowman moved away March, 1876. (See his 
dep., see complts, i, 666; iii, 2008). 


No. 64. Charles L. Free, p. 491. — Age, twenty; Camp Hill, 
which is about a mile and a half from Drawbaugh’s shop; has known 
Drawbaugh eight or ten years. Here is a mechanic living within 
neighborly reach of Drawbaugh, and knowing him for all these years 
in & community which, if the defendants’ testimony in surrebuttal 
be true (as it certainly is not), occupied itself largely in talking 
about Drawbaugh’s machine from 1869 on; he does not pretend to 
have had any knowledge of anything about it until the fall of 1879. 
He then was at Drawbaugh’s shop, and he says that Drawbaugh 
talked through a talking machine, and he heard 

Clearly the defendants’ proofs in chief, and their proofsin surrebut- 
tal, cannot both be true; the Court cannot say that it will with con- 


fidence believe either. : 
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No. 65. George L. Hale, pp. 493, 694. — Age, forty-six ; tinsmith. 
He says that in the fall of 1873 he worked for Hauck Brothers of Me- 
chanicsburg, and went to Drawbaugh’s for a load of faucets. Thinks 
he saw Band C. There was no talk through them, but Drawbaugh 
said they were to talk with; there was a drum head on B, and a 
large horseshoe magnet on C, like that on “C reproduced.” Says 
that he was there again in the fall of 1875, and alleges that he then 
saw D; thinks he has not been there since February, 1876; says 
that the uprights of C were hollowed out as they are now when he 
first saw them in 1873. According to Drawbaugh’s deposition this 
is untrue. There is no way of directly controlling his pretended 
recollection, but we have this fact about it, that the Haucks and 
the people who regularly worked for them at Drawbaugh’s shop 
during all that time (except Drawbaugh’s brother) never saw any 


talking machines or krew of any. 


No. 66. William LB. Stone, p. 498. — Age, fifty-one; has known 
Drawbaugh twenty years. Says that on Oct. 15, 1871, he went to 
George Free and sold him some chicken powders, and on the same 
day went to Drawbaugh’s shop; there saw B and F and C; did not 
talk through them. Has been at Drawbaugh’s shop since, but does 
not remember having seen any talking machines. The broken tum- 
bler F particularly attracted his attention; he fixes the date because 
he made a note of the time of the sale of the chicken powders. He 
came to testify, but did not have his book with him and was sent 
home by the counsel who called him to get it (p. 501); now pro- 
duces his book and swears that the entry pointed out was made in 
his own handwriting and at the time, — 1871 (ans. 5, 6, 7, p. 498) ; 
on cross-examination it turns out that the book is a medical almanac 
not printed until after the midsummer of 1876. He excuses this 
falsehood by saying that he made the note in an old book which is 
destroyed and copied it into this. Of course such a witness is not 
to be relied on a minute. 


No. 67. #. B. Hoffman, p. 502. —~ Age, thirty-five; lives at 
Harrisburg ; is a machinist and has known Drawbaugh twenty years. 
Says that he worked for the Drawbaugh Faucet Company at Draw- 
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baugh’s shop in the spring of 1868, and remained there until Sep- 
tember, 1868; began in the latter part of March or April, in cold 
weather. He says that while working for the Faucet Company he saw 
Drawbaugh working at something which he called a talking machine, 
and that the instrument he saw was F or one like it; saw Drawbuagh 
turning the wooden top and fitting it on; at that time there was noth- 
ing but the clear glass; no coating inside. Remembers a freshet 
which occurred in the latter part of the summer of 1873 on the 
Yellowbreeches Creek; “it washed away the footbridge at Dit- 
low’s mill [better known as Etter & Shanklin’s mill], and also the 
red bridge up at Heck’s.” He was at the creek at the time fishing ; 
during that expedition was at Drawhaugh’s shop once or twice, and 
says that he saw something which Drawbaugh told him were talking 

machines ; the one he saw then was I; he had seen C before that ; when 
he first saw C it had a large horseshoe magnet on it; does not remem- 
ber whether he ever saw B; did not talk through any machine at 
that time. 

P. 504. “@. 18. Were you at Mr. Drawbaugh’s shop several 
times between the summer of 1868 and the time of the freshet ? 

“Ans. Yes, I was there once or twice between that time. 

“(@. 19. When did you first hear Mr. Drawbaugh talk through 
the talking machine? 

“ Ans. In the fall of 1871. 

“@. 20. Did you understand what he said through the machine? 

“Ans. Yes, sir; he asked me threugh it what L thought of the 
machine; I was down stairs at the time, and he spoke through it. 

" 21, You say that you afterwards talked through one of his 

y 
talking machines ; do you remember when that was? 
* Ans. I think it was in October, 1874.” 

Thus his oath is: talk in 1871, first; in October, 1874, next; 
not in the summer of 1873. 

This is a witness of some significance in one respect, because there 
are only two men connected with the Faucet Company who so much 
as pretend ever to have seen or known of any talking machine while 
that company existed, and this is one of them. But his testimony 
turns out to be worthless,and this is shown in various ways. In the 
first place, he says he worked there from about April 1 to the latter 
part of September, 1868, and saw Drawbaugh turning the wooden top 
for F, and that the tumbler was not coated inside. Drawbaugh has 
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himself sworn and produced a number of other witnesses, who 
swear that F was made in its present form a year before that, 
and that long before that it was coated inside. It is not very 
important for us which of these witnesses is telling untruths. 
Again, he says that he worked there from the latter part of 
March or the beginning of April, 1878, until the latter part of 
September ; it turns out that he worked there in March and April, 


1878, and was paid off May 6, 1878, and never was there again. This_ 


is proved by the books produced by the defendants’ witness, Wil- 
liam L. Gorgas (ans. 48, defts, i, 686). Again, upon the subject of 
the freshets the witness swears (p. 503) :— 

“Q.9. Do you recollect a freshet that occurred in that locality 
some years after the time you have referred to, which washed away 
several bridges on the Yellowbreeches Creek ? 

“Ans. Ido; there was a freshet in 1873, in the latter part of the 
summer; I can’t remember the exact time. I was on the creek at 
the time. It washed away the footbridge at the mill known as 
Ditlow’s mill at that time, and also the red bridge up at Heck’s. 

“@. 10. How happened you to be out on the creek at that time, 
and how long were you there in that vicinity ? 

“Ans. I was up there fishing for fish and turtle; I was there four 
days. 

“QY. 11. During any of those four days were you at Mr. Draw- 
baugh’s shop at Eberly’s Mills? 


“Ans. I was, once or twice in the four days.” 


He says that during that visit he saw a talking machine. If the 
witness is as far from the truth about the talking machine as he is 
about the bridges, he is worse than worthless. 

There exists in Cumberland County a bridge well known as the 
red bridge at Heck’s; it is not on the Yellowbreeches but on 
the Conadeguinet, six or seven miles away, and was not washed 
away in 1873, but was carried away in 1881 by the ice. On the 
Yellowbreeches the first bridge above Drawbaugh’s shop, a mile 
or two distant, is “Hake’s” bridge, a name which is locally fre- 
quently pronounced the same as Heck, and the names might very 
likely have been mistaken. That bridge, however, is not red and 
never has been, is still standing, and has not been washed away for 
at least twenty years. The Ditlow bridge was not washed away in 
the sammer of 1873; it was carried away in 1871, and again in the 
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spring of 1875. In the summer of 1873 there was a freshet which 
carried away the gang plank that led from the York County side 
up to the Ditlow bridge, but did no injury to the bridge, and a 
temporary plank was put up to replace this by the neighboring 
farmer a day or two after the flood subsided, and the old gangway 
hauled back and put up by three quarters of a day’s work of two 
mena month or two afterwards. These facts were brought out 
by the efforts of the complainants upon the subject, by the very 
voluminous evidence afterwards introduced by the defendants upon 
the question of the freshet of 1873, and by the complainants’ 
evidence in rejoinder. The purpose of this evidence on the 
part of complainants was not to change the date of the alleged 
visit to any other particular time, because there was no year at 
which these two bridges were carried away; no time could be 
found which would fit Hoffman’s story ; the purpose was to show 
that this witness was a worthless reporter of events which he pre- 
tended to have had knowledge of at the time. 

If he could expand the carrying away of the gang plank of one 
footbridge, replaced by the neighboring farmer within two or three 
days, to the entire carrying away of the footbridge itself, and also to 
the entire carrying away of a wagon bridge, of course his testimony is 
thoroughly worthless. He is the only witness called by the defend- 
ants in chief, and connected with the Faucet Company, who pretends 
to having heard of the existence of a talking machine during the 
time of the Faucet Company. He was recalled by the defendants, p. 
689, and there we get a little more inkling about the facts. 

He says (x-ans. 5, p. 689) that he was at Drawbaugh’s shop 
several seasons after the fishing excursion, to wit, 1873, 1874 and in 
1877 he thinks; that is the last- time he was ever there, Now, 
if, being there in 1877, he saw B and F, and then C and I, and accord- 
ing to his own story, no other instruments, his story would be some- 
where within the region of possibility. 

In his deposition he does not hint at the presence of any one else ; 
in surrebuttal the defendants call two men, William Maglaughlin 
and his son, who say that they were with this man Hoffman on this 
fishing excursion. And in their zeal to support him these two 
re-enforcing witnesses overdo the business. In the first place, in 
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spite of the absolutely positive and certain proof from the defend- 
ants’ own witnesses that the footbridge was not carried away, but 
only the gang plank knocked down, these men swear that they with 
their own eyes saw it go or saw half of it go. That is untrue. The 
elder of the two men, the father, is little more than a loafing fisher- 
man and hunter, and has brought up his son, twenty years old, in 
Harrisburg, unable to write his name.; he had to sign his deposition 
with a mark. This enterprising father swears that he went with 
Hoffman on this occasion to Drawhaugh’s shop; that Drawbaugh 
spoke to Hoffman about a talking machine, saying in substance that 
he had got one, as if it were a new thing to Hoffman. 

Now this is inconsistent with Hoffman’s pretence that he knew 
of it and had talked of it two years before. Again, this Mag- 
laughlin says that upon this occasion they actually talked through 
the instrument ; Hoffman is positive that they did not. Maglaughlin 
says (defts, surbtl, 752) : — 

“@. 22 Tell us all that was done at Drawbaugh’s shop while you 
and Mr. Hoffman were there at that time. 

“Ans. We got a net from him to catch bait-fish with, and I[ 
think he said, ‘ Ras, I’ve got a talking machine,’ or ‘ Hoffman, ’ve got 
a talking machine,’ I am not sure which; I think Ras passed the 
remark, ‘ You are always getting up something new.’ He went up 
stairs. He told Ras to listen at a concern that he had there, and he 
went up stairs and spoke through it, and I laughed at the idea. Ras 


told me to listen; he said he could hear him, and answered him and 
told me to listen, and I did.” 


Maglaughlin said that he understood; that he was on the first 
floor, and Drawbaugh upstairs; that he did not go upstairs (x-ans. 
79, p. 761). Being shown F, B, C, “C reproduced ” and I, he says 
(p. 753) : — 


“Ans. This is the only one that I remember of seeing at that 
time (taking up 1). It was something similar to that one; it may 
not have been the same one, but it was similar to it. And there 
was another one there with a mouthpiece to. it. 

“@. 27. While you were there at the shop at that time did 
Mr. Drawbaugh tell you how the instruments were operated or what 
caused the speech to be transmitted along from him to you? 

“Ans. He didn’t tell me; him and Hoffman were talking to- 
gether, and I didn't pay a great deal of attention to it myself. 


’ 
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“@Q. 28. While you were there at that time did you understand 
whether the apparatus was worked by electricity or not? 

“Ans. I did not.” 

The son was not asked about talking machines. 

This is only one of the many cases where testimony given in 
the opening proofs by the person more directly concerned is very 
much expanded and improved upon under the stress of surrebut- 
tal, and when the subject has been talked about for three or four 
years in the community where these witnesses lived, and one 
after another is brought up to the testifying point; their ears and 
their imagination have beguiled their memory —if they mean to 
be honest. The matter of the bridge is fully discussed in the body 
of the brief, and is important chiefly as an illustration of the worth- 
lessness of the defendants’ depositions. 


No. 68. George Free, p. 505. — Age, forty-one ; residence, White 
Hill, which is about a mile from Drawbaugh’s shop, and is the near- | 
est railroad station; present occupation, cattle dealer. Has known 
Drawbaugh thirty-five years. In 1874 or 1875 (assumed by the 
defendants in taking Oyster’s deposition to be 1875), and he thinks 
f in May or June, he went with John A. Oyster, on a Sunday, to 

Drawbaugh’s shop, and says that Drawbaugh showed him his talking 


machine, and talked through it (p. 306) : — 


“@. 12. Did you hear and understand what he said through the 
machine f 
, “A. Yes, sir; I did part of it; I could not understand him all.” 
Says that he has seen A, B and F or something like them, and 
they “ might be” the machines he saw on that Sunday (p. 507) : — 


1. * “@.17. Please look at the machines ‘A,’ ‘ B’ and ‘ F,’ now shown 

F you, and state whether you ever saw them before; and if so, when 
<9 you first saw them, so far as you recollect. 

“A. Ihave seen them before, or something like these. These 

J t might be the machines. I first saw them on that Sabbath, when I 
( was at the shop, as I have above testified.” 

ee Thinks he listened at “A or one like it.” Says that there were at that 


time some vessel-shaped jars containing a green and white substance 


or liquid connected by the wires with the talking machine. It will 


be observed that this implies a battery transmitter, and no battery 
transmitter is alleged to have been in existence at that time except F, 
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and the witness says he saw F at that time. If the occurrence related 
by the witness ever happened at any time, it proves that whenever it 
did happen Drawbaugh had no better transmitter to exhibit to a vis- 
itor than F, and F, as we know, is not a practical instrument even in 
connection with A. But the date is by no means well fixed by him to 
be even as early as midsummer of 1875, the date assumed for him ; 
he says that from the summer of 1874 down to the beginnirg of 1880 
he was at Drawhaugh’s shop from time to time and had ¢een Draw- 
baugh at different times working at talking machines; was there 
five or six times in a year, both on Sundays and on week days; 
used to go there to bathe in the creek ¢luse to the machine shop, and 
as Drawbaugh and the witness hae been intimate friends the witness 
would always stop in to see b'ta. He saw him frequently working 
at talking machines in 1876 and 1879; Drawbaugh used to attend 
church in the morning and go to work in the afternoon. Between 
the summer of 1875 and the spring of 1878, saw him working on the 
talking machine or doing something with it quite a number of times, 
and froin time to time saw other talking machines there which he had 
net previously seen. Between 1878 and 1879 Drawbaugh stated that 
what he wanted to accomplish and thought he could, was to make a 
machine that could be beard across the room without putting it to 
the ear, “and when I would ask him whether he had got this accom- 
plished he would say, ‘No, sir; [am working at it and Iam agoing to 
get itaccomplished.’” The witness testified in his fourth answer that 
the visit was either in 1874 or in 1875; in redirect question 50, de- 
fendants’ counsel assumes that it was in 1875 (p. 511):— 

*@. 50. At the time you saw this machine B there, in the sum- 
mer of 1875, on that Sunday when Mr. Oyster was there with you, 
do you remember whether the tin box was open at both ends as it is 
now? 


“A. Indeed I don’t; I can’t remember whether it was open or 
whether it was shut.” } 


But why did they not see Dand E? It can only be because D 
and E did not exist, — whenever this visit was. They are so much 
better than the others that they would have been shown and 
undoubtedly used. 

‘The witness says that they were making the Kline patent axles in 
the shop at the time (x-ans. 47, p. 510), and that his visit with Mr. 
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Oyster was to get one of those Kline axles; they were making them 
in 1875 and 1876, but not in 1874. All this is a statement on the 
part of the defendants that this man, living only one mile from 
Drawbaugh’s shop, his intimate friend for a whole lifetime, never 
saw any alleged talking machine at Drawbaugh’s shop until June, 
1875, does not pretend ever to have heard of them before, and at that 
time had B, F and A exhibited to him. Now, if this testimony is 
to be taken as true, there is an end of the defendants’ case. It is im- 
possible, under such circumstances, to pretend that Drawbaugh could 
have had a practical working machine there for eight years before 
that, and this man have not known of it and seen it. And, since 
this witness says that, in the summer of 1875, D and E were not 
displayed to him, not shown to him, and that the best instruments 
Drawbaugh exhibited then were A, B and F, and that the best that 
could be done with them was expressed by the witness’s answer, “I 
understood part of it, I could not understand him all,” without saying 
how much he understood (except “ Yankee Doodle”), while the tact 
was developed by the tests in New York, that even an improved form 
of F and A will not transmit speech to any practical extent,—this dep- 
osition proves that the claimant did not have a practical instrument 
in the summer of 1875, and overthrows the whole fabric which the 
defendants set up in their answer and have sought to support by 
their testimony. 

But one fact which did not come out in the examination of this 
witness makes him stronger forus. It appears subsequently that Free 
is not only a friend of Drawbaugh, but a connection by marriage ; 
the wife of Free and the wife of George Drawbaugh, the nephew and 
so to speak companion of Drawbaugh, living along side of him, and 
frequently working in his shop, were sisters (see depositions of Mrs. 
George Drawbaugh and Mrs. George Free, defts, 11, 721, 723). The 
fact is, that George Free is a witness very injurious to the claimant, 
and his counsel realizing this fact, sought to overcome the weight 
of it. They called George Free’s wife, and had her testify that she 
visited the shop with her sister, Mrs. George Drawbaugh, in Sep- 
tember, 1873, and that she heard verfectly good speech through the 
machine though it was only a few words; but. her testimony and that 
of her sister, Mrs, George Drawbaugh, are evidently the result of 
mere imagination. Mrs. George Drawbaugh does not know any- 
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thing about any talking through the machine; Mrs. George Free 
prudently refrains from the attempt to identify any, and her testi- 
mony is altogether too weak to overthrow that of her husband. 


No. 69. John A. Oyster, p. 511.—Age, twenty-nine ; Camp Hill; 
farmer. He says that he and George Free were together at Draw- 
baugh’s shop ata time which he thinks was the 21st of June, 1875. 
He thinks that they saw seme talking machines at their visit, and 
that Mr. Free went to another part of the shop to listen, while the 
witness remained with Mr. Drawbaugh, and did not have the curi- 
osity to listen. Of course he swears to the same instruments that 
Free does, A, B and F. He says that subsequently he saw other 
talking machines, but he cannot identify any, and the description 
which he attempts to give of the subsequent one in his ans. 23 does 


not conform to any instrument whatever. 


“ Ans. 23. I remember a larger box or machine [larger that A], 
perhaps eight inches in diameter; I can’t say now whether it was a 
round machine or octagonal; I think it was an octagonally shaped 
machine ; also some smaller machines or boxes.” 


The account which this witness gives of the explanation Draw- 
baugh gave him of how the thing worked is a perfect description of a 
string telephone; and in the same answer he virtually takes back the 
statement that he saw Drawbaugh talk through the machine, and sub- 
stantially admits that he does not recollect (p. 514) :— 


“XN Q. 25. On the occasion of your visit with Mr. Free, did you 
see Mr. Drawbaugh talk into any of these machines ; and if so, which 
one ? 

“A. He may have talked through the machine. I can’t remem- 
ber positively that he did, but think he did. I could not answer 
which one, not remembering positively that he did. I remember 
distinctly his showing them to us and explaining the principles on 
which they were to act, comparing the film or thin substance spread 
over the end of a tin can, as I remember it, to which a wire was 
attached or cnme close to it, the sound to strike that and be con- 
veyed in the same manner that the sound strikes the ear; and that, I 
know, took place on that day, because that is one of the points I took 
notice of. I think I did not take so much account of the test as I 
did of the principles. I was more interested in the explanation of 
the principle than [ was in the test, and that is the reason I do not 
remember distinctly of his speaking through it.” 
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The witness does not mention electricity. 

The date of the visit of these two witnesses, however, whatever 
they said, is worse than doubtful, and was probably in 1876. Free 
does not profess to have any means of fixing it. He is not even 
quite sure whether it was 1874 or 1875; it certainly was not 1874. 
Oyster connects it with the repair of a spindle on a reaping ma- 
chine. He twice had Kline axles put on his reaping machine, — 
once in the latter part of June, 1875, and once in the latter part of 
June, 1876, and there is nothing whatever except a purely arbi- 
trary memory to fix whether the alleged exhibition of the so-called 
talking machine was at one time rather than at the other. 

They say that they saw other instruments, but not D and E. This 
is substantial proof that D and E did not then exist. 


No. 70. Dr. John W. Moffitt, p. 516. — Age, forty-six ; Harris- 
burg; dentist ; has known Drawbaugh twenty-tive years. ‘The most 
interesting part of this witness’s history, as bearing on this case, is 
ascertained subsequently from another witness, Theophilus Weaver, 
called for the complainants. Dr. Moffitt is a man who has shown a 
considerable interest in patents, taken out a few patents of his own, 
owned patents taken out by others, and has given considerable em- 
ployment to Mr. Theophilus Weaver, a patent solicitor in Harris- 
burg, who has known him well for twelve or fifteen years past. 
Now, whatever knowledge he has of the alleged talking machine, it 
was such that he never was willing to put one cent into it, although 
he was putting money into other inventions, and he never spoke of 
it to his patent solicitor, who was a personal friend both of himself 
and of Drawbaugh, although he was consulting that solicitor about 
other patent enterprises in which he embarked and talking with 
him about Drawbaugh’s inventions. (See Weaver, complts, i, 
pp. 383, 389, 401, 420, 422, 424, 495 and infra in this abstract.) 

In 1878 this witness became a partner with Drawbaugh in his im- 
proved molasses faucets, and induced Chellis, now a defendant here, 
to join them. There is something ludicrous in this attempt to make 
the Court believe that a man of intelligence and sufficient means 
to go into a number of patent enterprises, even in a small way, 
with sufficient faith in Drawbaugh as an inventor to go into a 
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another one with him (the clock), knew that Drawbaugh had 
practical speaking telephones a number of years before they were 
known to the rest of the world, lived in Harrisburg and read in 
the papers of 1876, 1877 and 1878 about the importance of the 
invention and the avidity with which the public seized upon 
it, and then, in 1878, having determined to become a partner with 
Drawbaugh in some patent, deliberately selected an improvement 
in molasses faucets. and laid aside the telephone. If such a story 
could be true of any witness he would be a man so lacking in in- 
telligence and sense that he would not be believed. But he put 
the climax to his deposition when he stated the reasons why he 
went into the faucet with Drawbaugh rather than the talking ma- 
chine; they were in substance that he did not believe that Draw- 
baugh had invented the talking machine early enough to make out a 
case against Bell His testimony on that point is as follows (pp. 
519, 520): — 


“@. 24. Why did you finally decide to go into the faucet, rather 
than the talking machine? 

“A. Because | understood the faucet business better than the 
talking machine, and, having asked Mr. Chellis what he thougat 
of the talking machine as a_ speculation enterprise, he dis- 
couraged it, and encouraged the faucet business, because, as he 
stuted, there was more prospect of making money out of it —the 
fuucet— in a short time, than out of the talking machine.” 

“@. 25. When Mr. Drawbaugh first asked you to go into the 
talking machine with him, had you heard it talk, and did you know 
that it would operate as he claimed for it? 

“A. I heard it talk, but, up to the time that I went into the faucet 
business, locked upon it more as a toy or matter of amusement 
than an instrument of any utility.” 


P. 520. “_X Q. 28. How long before you went in the faucet busi- 
ness did you bave the conversation with Mr. Chellis about the rela- 
tive merits of the talking machine and faucet ? 

A. As near as I can remember, a month or two. 

“X Y. 29. Your conversation must have been somewhere in 
the fall of 1878, I suppose? 

“A. I think so. 

“X @. 30. Did he tell you why he thought there was more 
prospect, etc., as you have stated ? 

“A. Yes, sir; I remember that one of the leading points he 
stated was that the telephone was already in use, and that Dan 
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would have a hard time to establish his claim on it, and that there 
would be more money in the faucet than in the telephone business. 
His meaning was that Drawbaugh would have to establish priority 
of invention, etc. : 

“XY. 31. Did you and Mr. Chellis go into this faucet business 
&s partners together and at the same time? 

“A. Yes, sir; with Mr. Drawbaugh, one-third interest each.” 


They attempted to amend this a little in his twenty-sixth answer, 
but without much success. But on cross-examination the real rea- 
sons why Dr. Moffitt and Chellis did not take up the telephone 
appear more explicitly as follows : — 

Moffitt testifies that the discussion which he had with Chellis as to 
whether Drawbaugh could antedate Bell was in the fall of 1878, and 
a month or two before they became partners with Drawbaugh on the 
faucet (cross-ans. 28, 29, p. 520) : — 

“@Q. 30. Did he tell you why he thought there was more pros- 
pect, etc., as you have stated? 

“A. Yes, sir; I remember that one of the leading points he 
stated was, that the telephone was already in use and that Dan 
would have a hard time to establish his claim on it, and that there 
would be more money in the faucet than in the telephone business. 
His meaning was, that Drawbaugh would have to establish priority 
of invention, etc.” 


Chellis testified that for some months after they went into the 
faucet business he did not believe that Drawbaugh could antedate 


Bell (p. 548) : — 


*@. 13. During any of your early conversations with Mr. Draw- 
baugh on the subject, did you say anything to him about Bell’s 
patent and claim of priority over all others ? 

"A. Yes, sir,andI advised him to drop it,— the telephone, —as 
he could not antedate Bell; he said he did not know about that, that 
he had been working on it a good while; it was his way of expressing 
himself; when I would say you can’t antedate Bell, he would say, ‘I 
don’t know about that, I have been working at it a good while.” 


The Court therefore has before it the fact that a discussion as to the 
relative dates of Drawbaugh and Bell between this witness and the 
defendant Chellis in order that they might determine the question 
whether it was worth while to go into the talking machine with Draw- 
bavgh resulted intheir determining “ that he could not antedate Bell.” 
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his deposition without criticism and believe what it is offered for, it 
certainly would prove that Drawbaugh can antedate Bell, and that this 
witness knew from repeated use of Drawbaugh’s instruments for 
years at least before the Bell patent came out, that he could not 
only antedate Bell in date, but had in 1872 better instruments 
than Bell had in 1878. This is one of those instances so fre- 
quent in this case, where the deliberate conclusions of the parties 
having knowledge and means of knowledge before this controversy 
began are fatal to the claim, and where the persons who in 1878 were 
perfectly satisfied that Drawbaugh could not antedate Bell are now 
brought forward in a revised frame of mind to say that they always 
knew he could. 

Inasmuch as there has been some talk made about the importance 
of Mr. Drawbaugh’s clock inventions, it is useful to note that this 
witness had a clock for a number of months in his house, and says 
that it did not keep good time, and that he finally told the clock 
company that they must make it run better or take itaway. And 
it appears elsewhere that they took it away. 

The deposition of this witness, however, is hardly sufficient to stand 
alone when compared with the other testimony for the defence; he 
has nothing to fix any dates by; he has known Drawbaugh for 
twenty-five years, and since 1872 or 1873 has been in the habit of 
frequently visiting his shop; he went there “for trout fishing in the 
run, and the interest I took in the various and numerous inventions 
that Daniel Drawbaugh was making and experimenting on” (ans. 4, 
p. 516); he says that he has seen talking machines, “as near as he can 
recollect, in 1873, first, and from then till now” (ans. 5, p. 516) ; 
that in 1873 he saw F and Cand B. He is not quite sure whether 
he talked through them then or shortly after, but the second of the 
two visits, on one of which the talk took place through the instru- 
ments, could not have been more than a month after the first; this, 
if the witness’s testimony be good for anything, puts both of them in 
the summer or 1873. The witness says (p. 516) :— 


“@. 5. Did you ever see any talking machines there, and if so, 
when did you first see them, to the best of your recollection ? 

“Ans. I have, and as near as I can recollect in 1873 first, and 
from then till now.” 


And now that witness is called to prove, and if you take the face of 
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“@.12. Atthe time when you first saw the talking machines, 
about 1873, did you see any of the instruments now on the table 
before you; if so, please point out which ? 

“ Ans. I did, and I saw this one (F') and this (C) and this (B) ; 
those are all that I saw the first time.” 

“@.13. Doyouremember whether Mr. Drawbaugh talked through 
the instruments at that time ? 

“A. Ican’t give any definite time when he talked through any 
of these instruments, whether it was the first time or a short time 
after; the first time that he talked through them to me was shortly 
after I had any knowledge of his having a talking machine, when he 
handed me an instrument similar to this (indicating A), which he 
directed me to place to my ear, stating that he would go down stairs 
or in some other part of the building, and that I should listen. He 
went, and I heard Mr. Drawbaugh’s voice asking me if I heard him 
talk. ‘Do you hear me talk?’ was the way he put it. I was sur- 
prised, and looked around, expecting to find Mr. Drawbaugh behind 
me; but did not find him. He came in presently, and attempted 
to explain to me the principle on which the machine operated ; I did 
not understand his explanation. He alluded to the vibration of a 
bee’s wing to illustrate how the diaphragm operated to produce the 
sound; that is about all that I remember distinctly on that occasion. 
There was a great deal more said that I do not remember.” 


There was hardly a machine in existence in the world even in 1878 
of which such assertions could be made; it is perfectly certain that 
with F as a transmitter, and any instrument which the claimant 
even alleges that he had in the summer of 1873 as a receiver, — 
that is, C or I or B, — no such result could have been produced. 

This witness, however, is a little more enterprising than the 


‘claimant. He is perfectly certain that the instrument through which 


he heard talk in the summer of 1873 was A. Now the claimant does 
not even allege that A existed even within a year of that time. 
Then the witness says that he has seen D and a good many others, 
“but cannot give any definite dates of any of them except the 
first three, and that is not very definite ” (p. 518, ans. 16). 

Dr. Moffitt continues (p. 517) :— 


*@Q. 14. About how long do you think that was after he showed 
you the machines B, F and C? 

* Ans. AsI visited Mr. Drawbaugh’s shop frequently, some weeks 
two or three times, Icannot state positively whether it was two days 
or two weeks thereafter; but I am positive that it could not have 
been one month thereafter. 

“@. 15. From that time, down to the time when you went into 


aaa eS 


a ae ae A LIT IT 


>> 


148 DEFENDANTS PROOFS — NO. 70, DR. MOFFITT. 


the faucet business with him [ December, 1878], did you from time 
to time see other talking machines in his shop? 

“Ans. I did. 

*@. 16. Please look at the machines D and E, now shown you, 
and state whether or not you recollect seeing them or either of them 
in his shop; and, if so, give us your best recollection as to the time 
when you first saw them. 

* Ans. I did see an instrument of this kind, shape or style; this 
one (D) looks like the one I saw; I cannot state positively the time 
because I took so little interest in the machine that I gave it only a 
passing notice; I should have said, instead of the machine, the whole 
talking-machine business ; I took very little interest init; I will sum 
the whole matter up in this way, in regard to seeing the different 
instruments; that I recognize nearly all the instruments on the table 
as those I saw in Mr. Drawbaugh’s shop from time to time, as I 
would be there, but cannot give any definite date as regards any of 
them except the first three, and that is not very definite.” 


And then comes a curious statement: the witness having said in 
the first place that one of the reasons which led him to the shop was 
“the interest he took in the various and numerous inventions that 
Daniel Drawbaugh was making and experimenting on,” says, refer- 
ring to the instrument D : — 

“T cannot state positively the time [I saw D], because J took so 
little interest in the machine that I only gave it a passing notice; I 


should have said, instead of the machine, the whole talking-machine 
business —I took very little interest in it” (ans. 16, p. 518). 


Now, a talking machine or a supposed talking machine, which a 


man of intelligence interested in inventions, particularly in Draw- 
baugh’s Inventions, was so affected by that, having once listened at 
it, he took thereafter “ but little interest in it, giving it only a passing 
notice,” is proved by that fact alone to be not a practicable working 
instrument. And when we follow this up with the fact that that 
g¢ with a friend whether Drawbaugh could 
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witness in 1878, discussin 
antedate Bell, came to the settled conclusion that he could not, the 
Court must find that this deposition is fatal to the claimant’s case, or 
else must be dismissed as not fit to be regarded. 

It is impossible to believe that any intelligent man can have so 
acted in the face of a real speaking telephone — interested in the in- 
ventor, seeing the instruments every few days for six years, taking 
no interest in them, never wanting to use them, never speaking of 
them to otheis, except in 1878 to condemn this claim. 


DEFENDANTS’ PROOFS—NO. 71, C. L. DRAWBAUGH. 149 


f-No. 71. Charles L. Drawbaugh, p. 522.— Age, twenty-six ; 
son of Henry F. Drawbaugh. Says that between one and four 
years before his father began to run his car line (the car line 
began in May, 1876, v. p. 113, supra), he understood his uncle 
Daniel to say that he had a machine to talk to a distance, but he 
cannot recollect that he saw one at that time. He says that a 
year or more before beginning to run the cars, bis cousin, Harmon 
Drawbaugh, showed him a talking machine in the shop and talked 
through it, and that he understood what was said. He was at his 
uncle’s shop a number of times afterwards. He has an impression, 
but not a very definite one, that he heard his uncle speak about it 
once when he was there in January, 1880, which was only. sixteen 
months before he testified. Cannot recollect what was said then 
(p. 024) :— 

“@Y. 18. Did you ever hear your uncle say anything more about 
talking machines after that first conversation ? 

“A. I think the last time that I was down at his place he was 
talking about it; I can’t recollect what it was that he said; I can’t 
recollect whether or not I heard him say anything about it between 


the first conversation and the one last mentioned. I never took 
much interest in it.” 


This witness is a nephew of Drawbaugh. He was at his shop 
during the years 1876, 1877 and 1878 several times, apparently 
quite often; he was running a line of cars with his father to New 
York, Philadelphia and Baltimore. Of course he read the papers 
and knew what a noise the speaking telephone was making in the 
world, and yet the effect of all he knew about his uncle’s work was 
that he took no interest in it and never spoke or heard him speak on 
the subject. It is worth noticing, also, that this witness does not 
pretend ever to have even heard of it before the time that he says he 
heard his uncle say something about it, which he does not definitely 
state, except that it may be from one to four years before May, 
1876. The defendants had been pretty apt to get into the deposi- 
tions of their witnesses the earliest dates which any of them are 
willing to state as the time when they heard’even a rumor of a 
talking machine at Drawbaugh’s shop. When we come to see after- 
wards in surrebuttal the attempt which the defendants have made 
to prove that Henry Drawbaugh, the father of this witness, had 
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known and talked through these machines in 1868, four years before 
he himself says he knew of them, and the attempt to prove that 
in the neighborhood where Henry Drawbaugh and this witness 
Charles lived, twenty-five miles from Drawbaugh’s shop, and among 
his friends it was common talk, the ignorance of his own son, liv- 
ing in his house, assisting him to run his freight line, is perfectly 
conclusive against the truth of their story. (See H. F. Drawbaugh, 


p. 118, supra.) 


No. 72. Daniel C. Jones, p. 525. — Age, thirty-one; Harris- 
burg; clerk in a bat store; lived at Eberly’s Mills from the 
spring of 1870 to the spring of 1871. During that t'me was at 
Drawbaugh’s shop a great deal. Asserts that he has never been 
there since; that he moved away from Milltown in 1871; that 
while there he saw a machine which he was told was a talking 
machine; that the thing he saw was something that very much 
resembled B. Harmon K. Drawbaugh told bim that it was a talking 
machine. Never talked through it nor heard anybody talk through 
it. This was within two months of the time when Harmon Draw- 
baugh returned from the West, and it appears elsewhere that Har- 
mon Drawbaugh returned from the West about January, 1870. 

This is one of those pretty pieces of second-hand evidence which 
the defendants are in the habit of introducing to show that Draw- 
baugh had a practical talking machine there at that time; but, as 
usual when one gets towards’ the source, it turns out to be un- 
founded. Harmon Drawbaugh himself explicitly testifies that though, 
he alleges, they had # and B there at that time, they could not trans- 
mit words through them, and did not even attempt to, but only sounds 
that had more force. (See Harmon K. Drawbaugh’s deposition, 
p- 173, enfra.) 

The objection to this class of testimony is not merely nor chiefly 
the technical one that it is hearsay; it is that it is false. The 
defendants’ record is full of such instances. The Court must con- 
clude that, when they introduce proof of what an accessible neighbor 
has said and do not call the neighbor, it is because the story has grown 
so that the real testimony of the repoited person would hurt them 
and not help them, and that they know it. So many instances of this 
have been exposed in the body of our brief out of the defendants’ 
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record that it was unnecessary for us, in the short time available for 
our rejoinder, to follow up such proof further. 


No. 73. David H. Good, p. 527.— Age; forty-one; Yocum- 
town, York County; “ merchant,” — which means country store- 
keeper; has known Drawbaugh since 1867; lived at Eberly’s Mills 
from the spring of 1867 to the fall of 1870, “did business there as a 
merchant.” What he did was to keep store in a village of seventy- 
five inhabitants. He says that in the fall of 1868 he overheard 
Drawbaugh tell two men in his presence that he had a machine which 
would convey sound or talk as plain as he was talking then. That 
seems very good testimony for Drawbaugh, but when we consider the 
character of the instruments which Drawbaugh alleges that he had in 
1868, and that even improved forms of those instruments are not able 
to accomplish anything to-day, together with the fact that Harmon 
Drawbaugh swears positively that eighteen months later they did not 
even attempt to get words through, it is certain that either this wit- 
nes3 is making up a story or that Drawbaugh was drawing the long 
bow to a prodigious extent. ‘The utmost fact that can be claimed 
for the defendants, if we should admit all their stories of dates to be 


4 > . * . 
true, was that he had an instrument by which he desired to transmit 


speech, but which was entirely incapable .«. doing so. One such 
selected instance as this shows the worthlessness of this hearsay tes- 
timony and common report, and yet three quarters of the defendants’ 
proofs consist of nothing else. This witness does not pretend that 
he ever saw the instruments or that Drawbaugh ever talked to him 
about them, but he makes a statement about the character of the 
community which shows how readily such stories, without any sub- 
stantial foundation, could be started and be believed, and how from 
such a community the testimony produced by the defendants could 
be procured without any foundation in fact for it. The witness tes- 
tifies (p. 529) :— 

“AX @Y. 15. When you heard him say that he had got a machine 
that would do what you have stated he said it would do, I suppose 
you believed, right off, that he had got such a machine, and that it 
would do it, did not you? 


‘A. Ihave every reason to believe it. 
“X Y. 16. What do you mean by ‘ every reason’? 
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“A. I never knowed him to say anything of the kind but what 
he brought to perfection, in the way of machinery and invention. 

“XQ. 17. Did not it strike you as rather a startling kind of 
machine, if it could do what he said it could do? 

“X Y. 18. And notwithstanding that, you were ready to be- 
lieve right off that he had invented and made such a machine, 
just because you heard him say so to two men in your store; 1s 
that so? 

“A. Yes, sir. 

“XQ. 19. Do you think that the most of people who knew him 
in that community were disposed to accept his remarks about his 
Own inventions, with the same confidence ? 

“A. Toa great extent. 

“ X Q. 20. I wish you would tell me everything else you know 
personally, or that you have ever heard him say, about any talking 
machine. 

“A. He said he could greatly improve it from what he had; I 
never heard anything atterwards, I believe.” 

But there is another trouble with this witness’s testimony. He 
says that he heard Drawbaugh make this statement to two men In 
his presence in the store. He kept a store there all those years and 
he dves not pretend to any general talk about it; he does not pre- 
tend that he ever heard anything else about it; he was asked every- 
thing else he ever heard from Drawbaugh, and states in substance that 
he never heard anything except at this conversation (p. 529) :— 

“AX @Y. 20. I wish you would tell me everything else you know 
personally or that you have heard him say about any talking ma- 
chine. 

“A. He said he could greatly improve it from what he had; I 
never heard anything afterwards, I believe. 

“X &Y. 21. Was this remark in your last answer made on the 
same occasion that you have already testified about? 

“A. Yes, sir.” 

He says that the two men present to whom Drawbaugh was telling 
this little anecdote were “ Mr. Hart” and “ Mr. Ditlow,” though he 
would not be positive as to Mr. Ditlow (cross-ans. 14, p.528). We 
called Mr. Hurt, a resident of Milltown for fifty years, and he cannot 
remember that he ever heard of Drawbaugh’s talking machine before 
he heard of Bell’s telephone, though he knew of Drawbaugh’s other 
inventions. There have been five Ditlows on the stand, and one 
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other, a man of about Mr. Hart’s age, was visited by Drawbaugh 
for information in connection with this case. (See Drawbaugh’s 
deposition, defts, ii, 879.) None of them ever heard of this 
alleged conversation, and no person is produced who pretends to have 
heard of it. The witness further says that when he moved away 
Drawbaugh owed him for store goods, for groceries and so forth, 
$64, and he took his note for it, and that the last payment on that note 
was made in 1873 on the judgment for the balance due; and Mr. 
Drawbaugh and the defendants let him swear tothis. The judgment 
was not obtained until November, 1875, was satisfied April 3, 1876, 
and Drawbaugh states that he remembers the date when it was paid. 
(See Drawbaugh’s direct examination, defts, ll, p. 892, and certified 
copy of the docket, defts, exhibits, p. 55.) 

This is one of the instances of the value of the memory of a wit- 
ness testifying to matters which he and Drawbaugh knew personally 
of, when contrasted with a record date; and this witness, brought 
merely to prove a date, is, of course, worthless as to the one as he 


is to the other. 


No. 74. D. E. Byers, p. 531.—Age, twenty-seven ; has been tel- 
egraph operator ever since 1869, when he was fifteen years old. 
Says that “a good many years ago,” “ I cannot say—to the best of my 
recollection, it might be six or eight years [ before June, 1881], I can- 
not get at it any nearer than that,” and several years before he heard 
of the invention of electric telephones, Henry F. Drawbaugh spoke 
to him of a talking machine which he said his brother had invented. 
The defendants’ counsel, against the objection of the complainants, 
read to the witness ans. 111 of the deposition of Henry Drawbaugh, 
and asked the witness whether he bad such a conversation as that re- 
cited by Henry Drawbaugh, and witness answers : — 

“It might have been that that is the conversation that took place ; 


it has been so long ago that I don’t remember the exact words, but 
remember of laughing at the idea of such an invention.” 


No. 75. George Bricker, p. 532.—Age, sixty-two. He says that 
hein 1870 heard a man say that that man had heard that Drawbaugh 
was working upon a machine, the purpose of which was to convey 
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sound to a distance by electricity ; “ my recollection is indistinct as 
to whether it was the sound of the voice.” Atsome time, which he 
thinks was during the year 1870 or 1871, he asserts that he went to 
Drawbaugh’s place to see it, but did not find him, and afterwards 
mecting him he asked him about it and how he got along. 

(P. 532.) “He [Drawbaugh] said the trouble with him not 
making more progress was owing to his not having any money to go 
on and complete it as fast as he would like to, and having no one to 
assist. He told me that outside people looked upon him or consid- 
ered him crazy or something like that, and were not willing to assist 
him with money to complete his invention. That is the last that I 
recollect of meeting him and having any conversation with regard to 
this machine.” 


This was one of the earlier instances of a practice which the de- 
fendants in the surrebuttal followed ad nauseum, of calling a man to 
state what he heard somebody else say they had heard about the ex- 
istence of the alleged talking machine. This man Bricker names 
three gossips in Harrisburg, so that if his story was true, Draw- 
baugh’s talking machine was known not only in his own village, but 
in Harrisburg in 1870, but the defendants do not call either of these 
persons, nor any other man who pretends ever to have heard it men- 
tioned in Harrisburg. The witness professes to have known Draw- 
baugh for twenty-five or thirty years, but his cross-examination 
shows, if his deposition is to be believed at all, that in spite of that 
he never heard that Drawbaugh had made any experiments upon any 
other invention. The defendants’ counsel, with a curious punctilious- 
ness, having called this witness to testify merely to hearsay of Draw- 
baugh’s inventions, strenuously objected to the witness saying that he 
knew of any other inventions of Drawbaugh, because that might be 
the result merely of hearsay, and instructed the witness nut to an- 
swer the question. It would have been better to have struck out the 
whole deposition and not burdened the record with it. 


No. 76. Henry Snyder, p. 534. — Age, sixty ; commission mer- 
chant. Henry Drawbaugh had testified that at his brother Daniel’s 


’ 


request he had asked “some persons” to assist his brother with 


money, and this witness is brought to attempt to substantiate that as- 
sertion. Henry Drawhaugh himself, evidently a man of means, could 
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hardly have urged to others an appeal for aid or seriously with any 
force or with the slightest expectation that anybody would listen 
to it, inasmuch as he himself ridiculed the whole matter and thought 
it was too absurd for any man to risk any money in, though he him- 
self was a man of means. This witness Snyder says that Henry 
Drawbaugh asked him to furnish the money to get a patent and to 
procure different kinds of machinery, etc., and then the witness 
adds this significant remark (p. 535) : — 

“T asked Harry why he would not try and get a man of mechan- 
ical genius that could assist him, that I could be of uo advantage to 
him, only in the money matter. Harry assured me that it was noth- 
ing but the money alone that was wanting, that he had within him- 
self all the knowledge that was requisite to establish the talking 
machine he intended to put into use, and that unless he could obtain 
a patent all his time and labor would be spent or lost in vain. I 
however declined giving them any assistance, having no knowledge or 
idea of what he intended to establish or accomplish.” 


It is perfectly evident from this that no serious representation was 
made to this man, no instrument shown him, no definite ideas given 
him, and (if the incident ever occurre: at the time alleged) this must 
have been because Henry Drawbaugh had no definite idea to give 
him, and no belief that a practical instrament existed. Contempo- 
raneous conduct is better proof than a ten-year-old recollection. 

Again it is perfectly certain that Drawbaugh then did not know 
how to make a talking machine fit to be put into use, for the witness 
states the date asin 1872 or 1873, and all the instruments alleged to 
exist at that period were not capable of the transmission of speech to 
such an extent as to make them worth putting into use. The wit- 
ness says that Henry Drawbaugh spoke to him a number of times to 
this effect, and if we can believe precisely the way this witness puts 
it, Henry Drawbaugh thought and represented that the machine was 
an assured success and such as to justify any man putting in between 
five and ten thousand dollars. Now Henry Drawbaugh’s express 
testimony is that he did not believe any money could be made out of 
it. This witness’s story docs not agree with Henry Drawbaugh’s 
story, nor with the actual capacity of the machines alleged to exist 


at that time. 
The last clause of the answer above quoted exposes the vice of 
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this deposition. The witness has no real recollection of what he 
was asked to aid in, and has now confounded it with or been per- 
suaded to believe that it was a telephone. 


No. 77. David KH. Ernst, p. 538. — Age, thirty-three; lives in 
Newville; has known Drawbaugh all his life; was raised at Eberly’s 
Mills. Says that he went to Drawbaugh’s shop to buy a pump, and 
thinks that John Bloser was with him, and that he thinks it was in 
1872; he names that date because he thinks that Bloser at the 
time was rebuilding his father’s house, and he thinks that was done 
in 1872. Hesays (ans. 5, p. 539): — 

“T asked him, when we went there, to show us_ his things, — ma- 
chinery, — and he showed us quite a number of things; among them 
was a dial telegraph, which we operated a little on; I thought it a 


very nice machine. Iasked him why he did not go on and finish that ; 
I thought there was money init. Oh, he said, he was working at some- 


thing better, which he called atalking machine. I could not say posi- 
tive that he showed us the machine, although I rather think he did. 
I saw some of the pieces this morning in Mr. Jacobs’s office, and 
they looked natural to me, but I could not positively identify them ; 
the ones that I refer to as seen this morning were a glass tumbler 
and a green tin can.” 


That is all that the witness says about the talking machine, or 
any of Drawbaugh’s inventions. He says the parties who worked 
in the shop told him that Drawbaugh had patented these pumps. 


No. 78. John Bloser, p. 540.— Said that he was present and 
heard Ernst’s deposition, and being asked, on direct examination, 
whether it agrees with his recollection, he answers (p. 540) :— 

“A. 3. I don’t remember quite as much as he has said; I remem- 
ber going there. I don’t know that I can say anything about what 
occurred in the shop. I remember being in there, and saw quite a 
number of things there; the impression on my memory is that he, 
Drawbaugh, spoke about the talking machine.” 


And that is all he says about the talking machine. He says that 
he thinks that they made the visit while he was at work on the 
house. And he thinks that he worked on the house in the spring of 
1872. : 
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These two depositions, so far as they are worth anything, are 
proof of some value against the claimant’s story. The men went 
there and asked to see his things, and they were brought out and 
exhibited ; they were interested, they said, in the dial telegraph, and 
Drawbaugh brought out and showed them something which he said 
was better, but did not operate it. If the thing was capable of 
operation, he would have operated it, since he professes to have 
been in the habit of showing it to everybody, and these men 
apparently took particular interest in it and were old friends. 

Next, if this testimony is to be taken as proof of what the witness 
states in it, it is certain that C and I did not exist at that time, for 
all that was shown to the witness upon his inquiring about Draw- 
baugh’s inventions were F and B. According to Drawbaugh’s 
schedule of events, C and I had then existed a year or two, were 
much better instruments, and being magneto instruments needed no 
battery or adjustment, but were ready to talk at any moment. The 
account of the alleged visit given by this witness is substantial proof 
that no such instruments as C and I existed, for Drawbaugh would 
have taken them out and exhibited them and talked through them, 
as they require no prepuration, no arrangement of battery, and no 
dificult adjustment, but were always ready, — if they were in any 
sense practical instruments, as the defendants must contend. 

Again, this witness says that he saw a dial telegraph there. The 
date of that instrument is not perfectly fixed, but it is very clear 
that it did not exist in the spring or summer of 1872. Drawbaugh 
(pp. 988,999) on cross-examination described this dial telegraph, and 
says that he does not remember when he made it with certainty. The 
only circumstance he can think of at first was that it was before the 
Axle Company came, but he did not know how long; the Axle Com- 
pany came iu the spring of 1875. He adds (defts, ii, 989) : — 

“_X Y. 1067. Was it constructed after you made the transmit- 
ting apparatus for signalling which you have previously described ? 

“As Yes, sir.” 

He, as usual, was not able to say exactly when he had constructed 
the signalling apparatus, but states (cross-ans. 1041) that it was be- 
tween i871 and 1874 that he constructed the first one, but that the 
one which he particularly described was constructed after that. The 
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other evidence, however, in the case leaves it very clear that the 
first telegraph key or magneto signaller was not constructed until 
the summer of 1873 at least. See the evidence as to its date in 
the body of this brief. | 

Their date so rests upon a supposed association that, when it is 
once proved to be wrong, there is no other time to attach it to. 


No. 79. James A. Smith, p. 541. — Was miller at Eberly’s Mills 
from March, 1866, to the fall of 1867. Says that Drawbaugh told 
him that the time would come when people could talk to a distance ; 
that he was experimenting, and that he and his daughter Emmie had 
talked over it with the floor and two partitions between them, but 
the witness never saw one of the machines. Afterwards, but at 
some time not fixed, he was at Drawbaugh’s shop, and Drawbaugh 
told him he had the machine all right. That was the last time he 
visited the shop. Ona subsequent occasion he says that he visited 
the shop, and that Drawbaugh said to him (ans. 12) : — 

“*Hang it!’ if he only could get somebody to assist him, in the way 
of money he meant; but he was not able to carry it through him- 
self; he said that men were afraid to risk any money in a thing tiat 
hid a patent right about it; he said, if some person would lend 
him money, he could make a good thing for himself and the one 
who would assist him.” 


Here isa valuable piece of hearsay testimuny, that Drawbaugh, 
before the spring of 1867, did actually talk by means of his alleged 
talking machine. We know as a certain fact that he did not and 
could not; the earliest instruments produced would not, and we have 
the positive testimony of his nephew, Harmon Drawbaugh, called for 
the defendants, that up to the beginning of 1870 it was absolutely im- 
possible for them to do it (see H. K. Drawbaugh, p. 173, tafra). 


No. 80. C. S. Clendennin, p. 544. — Shoemaker. Has lived at 
Eberly’s Mills since September, 1878. Thinks he heard talk through 
P in November, 1878. Of course this is totally immaterial, as that 
was after Mr. Bell’s instruments had been two years patented and 
e ghteen months in extensive commercial use. The witness then 
says that he did shoemaking work for Drawbaugh’s family, and that 
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Drawbaugh didn’t pay him promptly, alleging that he was short of 
funds, but he does not pretend that he ever had the slightest hesita- 
tion in trusting Drawbaugh. 


No. 81. Edgar W. Chellis, p. 547. — Harrisburg ; store keeper. 
This man has an important relation to the case. He is a large 
stockholder and a director in the corporation defendant. He is also 
an individual defendant. He is one of the group, who, in May, 
1880, acquired Drawbaugh’s pretensions for nothing, and without 
agreeing to spend anything, and in June, 1880, for asubstantial sum 
of cash, and an amount of stock so large that he refuses to state it, 
sold those pretensions to the corporation defendant, through certain 
persons who with him at once proceeded to represent those preten- 
sions by a share capital of five millions of dollars. His deposition 
is as follows : — 

1 the spring of 1878, Johnson Leonard was exhibiting Draw- 
baugh’s electric clock at Harrisburg, and introduced Drawbaugh to 
Chellis. Afterwards the defendants’ wituess, Dr. Moffitt (p. 143, 
supra), brought Drawbaugh to Chellis’s store with a wooden model 
of a faucet and wanted Chellis to purchase a third interest, Moffitt 
proposing to purchase the other third (Chellis, ans. 1, p. 547). 
That wus in November or December, 1878,—the witness thinks in 
December. Upon asking Drawbaugh his ‘lowest price, the reply 
was that he must have $250, as he was in debt, and parties were 
pressing him for money that he owed. The witness gave Draw- 
baugh a check for $250, Jan. 7, 1579. He went into the faucet 
business then with Drawbaugh and Moffitt, and has carried on that 
business ever since at Drawbaugh’s shop at Eberly’s Mills. The 
witness then testifies (p. 547) :— 

"@Q. 7. State what you know about Drawbaugh’s financial condi- 
tion from the time when you first became acquainted with him down 
to the summer of 1880, giving any circumstances or facts that may 
tend to throw light upon it. 

* Ans. He was generally very poor and hard pressed for money. 
I advanced him a great deal of money during that time; it was in 


sums ranging from twenty-five cents to twenty-five dullars, which 
was for the support of his family, — for necessaries.” 


This is an answer substantially untrue, and the Court cannot doubt 
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that it was colored on purpose. It represents that the advances be- 
tween January, 1879, and the summer of 1880 were in small sums 
for necessaries for the support of his family. The fact is that in 
April, 1879, Drawbaugh, who owned a house at Mechanicsburg, 
bought three years before, had a remaining mortgage or judgment 
lien on it, given for part of the purchase money, for about $250. He 
was not in the least pressed for money about it, if we can believe the 
creditor, afterwards called by the defence (Wise, defts, surbtl, 
941, x-ans. 116). Chellis took a mortgage for the amount advanced, 
and also took an assignment of the lien. This appears in the testi- 
mony of Drawbaugh (ans. 606, defts, ii, 898), and on the judg- 
ment docket (defts, exhibits, pp. 58,59). It was the first len 
for about $250 on a house at Mechanicsburg worth $1,700. 

As that transaction was only two years before Chellis testified, he 
could not have forgotten it, and when, in answer to a question asking 
him to give any circumstances or facts throwing light on Dr&aw- 
baugh’s condition, he testified that his advances were in small sums 
and for necessaries for his family, he presented the Court, for the 


purpose of supporting the theory of poverty,—all that he was 
called for, — a picture which he knew was a false one. 
The witness testified on cross-examination that the bargain he 


made about going into the faucet business was that Drawbaugh was 
to be supplied with material and the money for patenting, but 
was to contribute his own services without any pay at all, and was 
to rely on ultimate success and have merely a share of the profits. 
Here is another of these fortunate instances where this man, in such 
poverty, so it is alleged, that he could hardly find food for his family 
from day to day, was perfectly willing to go into an enterprise 
which he knew, as will afterwards appear, involved an interference 
in the Patent Office, and could not bring any results for a long time, 
—perfectly willing and able to go on and work, and trust to the 
future for his pay, whether he had cash in his pocket or not. It 
is folly to deny that he had, and that he knew he had credit and 
resourees of some kind which would enable him to work for a long 
time on the chance of pay at the end. A man who could do that 
could have found money to patent the telephone, or could have found 


a way to make a dozen instruments for sale. 
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It will be remembered that Chellis had as his partner Dr. Moffitt, 
who pretends to have had personal knowledge of the existence of 
admirable speaking telephones at Drawbaugh’s shop in 1872, and 
that Chellis and Moffitt had discussed the advisability of going into 
the telephone business with Drawbaugh before they embarked in the 
faucet business, and concluded, on such knowledge as they then 
possessed, that Drawbaugh could not antedate Bell. (See Moffitt, p. 
144, supra.) When Chellis therefore embarked in the faucet busi- 
ness he had considered the question of Drawbaugh’s invention with 
Jull knowledge of all that one of his apparently most important wit- 
nesses knew on the subject. Now, after that, and with all this knowl- 
edge, his state of mind was expressed in the following portions of 
his deposition (p. 548) : — 


.11. During your early connection with the faucet business, 
did or did not Mr. Drawbaugh urge you to go in with him in the 
telephone invention ? 
| Ans. Yes, sir, repe: atedly. 
“@. 12. Why did you not? 

* Ans. Because I was interested in the faucet and motor busi- 
ness, and wished to push themn, and I did not think we could. do 
much with the telephone, as Bell had a patent, and I did not know 
that he could antedate them. 

*@. 13. During any of your early conversations with Mr. Draw- 
baugh on the subject, did you say anything to him about Bell’s 
patent and claim of priority over all others? 

“4ns. Yes, sir; and] advised him todrop it,—the telephone,—as 
he could not antedate Bell. He said he did not know about that ; that 
he had been working on it a good while; it was his way of express- 
ing himself, when IT would siy you can’t antedate Bell, he would 
say, ‘I don’t know about that, I have been working at it a goud while.’ 

“(Y. 14. What duties did Mr. Drawbaugh undertake to perform 
in connection with the faucet business in your arrangement with 
him? 

*_4ns. He was to devote his whole time and energies to the man- 
ufacture of the faucets and motors ? 

“@. 15. What did you ascertain about the employment of his 
time and energies, as you began to get into the faucet business ? 

Ans. I fuund ont that while I was working with him, making pat- 
terns for the faucet, that he worked very well. I would come home 
in the afternoon and leave work for him to finish and have ready for 
the next day, and [ generally found it on my return just about as I 
had left it. 

“@. 16. Did you discover that something besides faucets was 
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engaging his mind and attention; if so, what, and how soon did you 
discover it? | 

“Ans. I was talking to his wife in regard to it, that is, how slow 
we were getting along. She says, ‘ Mr. Chellis, Dan works at the tel- 
ephone as soon as you go away, and most every night does not get 
home until twelve or one o’clock’; and she said that she had been 
talking to him about it, and wanted him to lay the telephone aside 
and work on the patterns, and give the telephone up, and he said 
that he would go to the poorhouse before he would give up working 
on it. 

“Q. 17. What plan did you adopt, if any, at that time, to get 
him to work more steadily on the patterns ? 

“Ans. I told bim (we were in the shop), ‘Dan, we will hurry up 
and get through with these patterns, and we will look into this tele- 
phone, and I will go in with you.’ This seemed to please him, and 
he talked telephone all the balance of the day, but did not do much, 
if any. work. 

*@. 18. Did you mean what you said, or was it only a little 
stratagem to get him to finish the patterns? 

“Ans. I was just using that so as to get him to finish the patterns, 
and did not really have much purpose of going in with him. 

“@. 19. After the patterns were finished, did he continue to urge 
you to go in with him on the telephone, or not? 

“Ans. Yes, sir. 

“@Y. 20. Did you finally consult counsel about the matter; if so, 
whom and when? 

“Ans. I did; but before that, in fact, I was complaining to some 
one who came there in the shop, —I think it was Mr. Shank, but 
am not certain, —in regard to Dan neglecting his work on the pat- 
terns. I said I wished I knew how long he had been at work on the 
telephone; I then could form some idea how long it was going to 
take to get it out of his head; this party answered, saying he 
remembered talking through it in 1870. That is why I consulted 
counsel. I consulted Mr. Jacobs and Mr. Hill; it was late in the 
summer, I think, of 1879. 

“@. 21. Did Mr. Hill come here at your request to Investigate 
the matter? 

“Ans. Yes, sir. 

“Q@. 22. Did he encourage you and Mr. Drawbaugh to prosecute 
Drawbaugh’s claim for the patent, and, if not, on what grounds did 
he discourage you? 

“Ans. Itook Mr. Hill over to visit Mr. Drawbaugh, and Mr. 
Drawbaugh showed him the telephones and explained them to him; 
but Mr. Hill said it would cost a hundred thousand dollars to fight 
the Bell Company; he considered Mr. Drawbaugh the original 
inventor, but advised us not to go into it unless we were prepared 
tu raise a hundred thousand dollars to tight the existing companies.” 


The investigation by Mr. Hill appears to have been made in the 

latter part of the summer of 1879. Subsequently, in the spring of 
1880, Drawbaugh was induced to assign his alleged claims and _ pre- 
tensions to four persons, namely, himself, Chellis, Mr. Hill, now 
counsel for the defendants and in charge of this case, and Mr. 
Jacobs, of Harrisburg, now counsel for the defendants and assist- 
ing Mr. Hill in the preparation of the case. We go into the con- 
sideration of the matter therefore with the fact that these three 
persons, the originators of the present enterprise, the persons by and 
through whom and under whom all the defendants claim, allege that 
they investigated the matter of Drawbaugh’s claim in 1879, and then 
deliberately did nothing about it, neither published it nor asserted 
it, and for a year did not make it known to any one interested 
in the telephone business nor to the public at large. The complain- 
ants alleged in terms in their bill, sworn to by them, that those 
claims were not made known to them or the public, and were with- 
held; and the newspaper extracts which they introduce, with the 
failure of the deience to show any assertion made to the public that 
Drawbaugh was entitled to claim this invention at any time before 
the summer of 1880, is conclusive evidence that they did deliber- 
ately keep silent on the subject. Considering the activity in the 
telephone business at that time and the changes in the position of 
parties which were going on every day, such deliberate delay and 
silence would, in a court of equity, bar these persons from assert- 
ing any claim against individuals or the community ; and would not 
only bar them from asserting any claim, but are enough to give rise 
to the presumption which the Court always feels the weight of in such 
a case, that they or those under whom they act did not make the 
claim because they did not believe it worth making. 

This witness is one of the persons who first produced Drawbaugh 
to the world as the inventor of the speaking telephone, and on cross- 
examination he was inquired of about the origin of the defendants’ 
scheme to set up Drawbaugh as a prior inventor. It was difficult to 
extract anything from him, because, although the occurrences were 
oaly a year old, he suffered from a serious loss of memory on the 
subject. On the second day, however, his recollection appeared to 
have somewhat revived, and he got on a little better. The result 
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was that he stated that he, Mr. Jacobs and Mr. Hill acquired each 
one fourth of Drawbaugh’s pretensions on May 6, 1880, leaving, of 
course, as afterwards appeared from Drawbaugh’s deposition, & 
quarter with Drawbaugh. These three originators, Hill, Jacobs and 
Chellis, did not expend and it dves not now appeur that they ever in- 
tended to expend a cent of money themselves (x-ans. 64, p. 554). 
The agreement betwecn them and Diawbaugh was that each was to 
take a quarter of the proceeds; but they paid him nothing for their 
three-quarters’ interest. Exactly how soon they began to negotiate 
with Wolf, Marx and others, persons who came in at the next stage, 
does not precisely appear ; but Chellis states that Wolf was in Harris- 
burg on the subject as early as May 24; that is, eighteen days after 
Hill, Jacobs and Chellis acquired their interest. June 22, 1880, a 
conditional sale was made to Wolf and others, and July 20, 1880, 
the title to whatever Drawbaugh might have done or might claim 
was conveyed to Marx, Loth and Wolf and Klemm by direction of 
Drawbaugh, Hill, Jacobs and Chellis; the deed is printed in com- 
plainants’ proofs, vol. i, p. 101. 

The witness professes to be quite ignorant of how it happened that 
Wolf, Loth, Marx and Klemm discovered Drawbaugh so soon after 
he and his associates had acquired their three quarters of Drawbaugh’s 
interest for nothing, and had not discovered him before; but surprise 
at that is somewhat diminished by the fact that Mr. Wolt resided in 
Washington, and that Mr. Hill, one of the three, also resided there. 
Neither Mr. Hill nor Mr. Jacobs, nor Messrs. Loth, Wolf, Marx, 
Klemm or any officer of the Peoples’ Telephone and Telegraph Com- 
pany, has been put upon the witness stand, except Chellis.. The sale 
made by the first set of four persons, Chellis, Jacobs, Hill and Draw- 
baugh, to Marx, Loth, Wolf and Klemm, was a sale of Draw- 
baugh’s pretensions for $20,000 in cash and an amount of stock 
which they refuse to state, except to say that it was considerable. 
The origin of the Peoples’ Telephone Company, therefore, was that 
these three gentlemen got three quarters of this defence from Draw- 
baugh for nothing, without risking or intending to risk a dollar 
in it, and immediately turned it over for a large amount of money 
and stock to the principal defendants ; and two of the first three 
became counsel for the corporation. That corporation was shortly 
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formed with a capital of $5,000,000, and it does not appear, either 
positively or inferentially, that they had anything to represent this 
capital except the Drawbaugh pretensions, three quarters of which 
had just been transferred for nothing, — and whatever money they 
might raise to carry on litigation. 

The purpose and intent with which Wolf and his associates bought 
is proved by the defendants themselves, when driven to it, upon the 
redirect examination of Chellis. In their answer they put them- 
selves forward as the assignees of Drawbaugh, asserting (paragraph 
13, p. 8) that by reason of his pretensions they have a right to u e 
speaking telephones “embodying the inventions, discoveries and 
improvements of said Drawbaugh,” and in the next paragraph they 
say that they have in good faith, and relying upon their said legal 
rights, caused applicatious for patents to be be made in the name of 
Diawbaugh. It now turns out that they did not have the slightest 
desire to use any of Drawbaugh’s inventions. They had a telephone 
of their own which, upon taking the advice of cuunsel, they appar- 
ently concluded was an infringement of the Bell patent, and they 
were searching for a defenve. They bought up Drawbaugh, not 
because they imagined that he had a telephone that anybody wanted, 
but because they thought he could give a deposition for them. Mr. 
Hill, one of the four gentlemen in the case and the defendants’ lead, 
ing counsel, put to Chellis on redirect examination the following 
question and obtained the following answers. The questions of 
course are the statements of defendants’ counsel, a party in interest, 
who had personal knowledge of the matter (Chellis, p. 559) : — 

“@. 106. When Mr. Wolf first came to yuu to negotiate for the 
purchase of the Drawbaugh invention, did he or not tell you that he 
represented a party who had already purchased the telephone inven- 
tions of Klemm and Tisdel, and were purposing to enter upon their 
manufacture and sale, and that they expected trouble with the Bell 
Telephone Company, who claimed to monopolize electric telephones 
of all kinds, and that they had already fully determined to test the 
ralidity and scope of the Bell patents, and tue question whether the 
Klemm and Tisdel telephones were infringements thereof; what, if 
any, statements did be make on those several poliuts ? 

“Ans. He did state something to that effect ; it was in Mr. Jacobs’s 
room at the hotel. 1 can’t remember the exact words he said; it was 
tou the effect that they wanted to use it in evidence against the Lell 
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Company ; I mean they wished to use the Drawhaugh invention in 
evidence against the Bell Company. 

*@. 107. Did he or not state that he had been advised that a 
patent might yet be granted upon the Drawbaugh invention, andl 
that unless they purchased the invention, the Bell Company might 
themselves purchase it, if they found their suit likely to be defeated 
by it, and might then get a patent on it themselves, which they 
could use against Mr. Wolf and his associates ? 

* Ans. Something to that effect, but I cannot remember the exact 


words.” 


It is perhaps rather instructive to bear in mind that when this 
controversy arose Chellis was Drawbaugh’s partner and backer, the 
man and the only man who furnished him with money, held a mort- 
gage and a judgment lien on his house, was his creditor fora year or 
two’s supplies ; in other words, had that complete and entire con- 
trol over him which such circumstances give rise to. 

Another matter was gone into somewhat in Chellis’s cross-exami- 
nation. The defendants from the outset have indulged in a great 
deal of newspaper warfare. In another part of this brief some of 
this is commented on, but there was one portion of it which has a 
bearing on the evidence in this case, and which the Court should 
notice here. The testimony was taken in Harrisburg; the wit- 
nesses came from that neighborhood ; it was a matter which excited 
interest among Drawbaugh’s acquaintances and in Cumberland 
County. From the class of witnesses who were called by the de- 
fence and,the number who were called, it is evident that an artifi- 
cial creation of a public feeling in favor of Drawbaugh — the creation 
of an impression in his favor, that Drawbaugh was sure to win — 
would greatly assist him in getting witnesses to testify, would fortify 
the weak and the doubtful, and would greatly embarrass the complain- 
aunts, strangers to that community, from obtaining proof. The com- 
plainants expected to have, and have had, a great deal of what in a 
sense would be called negative proof, —the testimony of men who 
must have known of the thing if it existed, and who are sure they 
did not know it. The creation of an artificial public opinion that 
Drawbaugh *as sure to win tended to make it almost impossible to 
obtain such witnesses from his acquaintances, and of course no one 
else would have the requisite intimacy or knowledge. On the other 
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hand, it must be said that the obtaining of so large a number of such 
witnesses as the complainants have produced, in spite of such attempt 
to create a public opinion in his favor, enhances their value very 
much. 

Now, from the beginning of the time when the testimony began to 
be taken at Harrisburg, there appeared at frequent intervals para- 
graphs in one of the local newspapers, the //arrisburg Jndepend- 
ent, describing, or rather misdescribing, the testimony in the case, 
and asserting that Drawbaugh was in the right and sure to win 
(see the articles complts, exhibits, iv, 463). It appears from Chel- 
lis’s cross-examination, from the introduction of a copy of the news- 
paper itself (complts, ii, 1086; complts, exhibits, iv, 476), that 
Chellis was the largest advertiser in that paper (he carries on a 
ninety-nine cent store at Harrisburg) ; that the defendants had their 
record of 1400 pages printed at the job office of that newspaper. 
It cannot be doubted under these circumstances that the publi- 
‘ations in that paper were written at the procurement, more or 
less direct, of Mr. Chellis and some of his associates. It is not, 
therefore, simply the case of a publication intended to affect the 
stuck market, which the Court might refuse to pay any atten- 
tion to, but these were a series of publications directly calcu- 
luted if not intended to assist the defendants in procuring witnesses, 
and to hinder and embarrass the complainants. There was a great 
professsion in the redirect examination of Chellis that the defendants 
were grieved at these publications ; and Mr. Chellis states that he 
always refused to give any infurmation to any of the newspapers. 
Considering that he was one of the principal supporters of th's 
newspaper, and the amount of money that he and the defendants 
paid to it fur adveriising and printing, nobody can doubt that the 
publications would have stopped if they had wanted to stop them. 
They contain information which could not have been obtained from a 
stranger to the case. The falsity of these professions is exposed by 
au subsequent transaction. 

The deposition of Mr. Chellis was in July, 1881. In the following 
winter there appeared a long article in the Harrisburg and Philadel- 


phia papers; it was written by a newspaper reporter in Harrisburg, 
and he testified that he obtained that information from Mr. Jacobs 
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personally at Mr. Jacobs’s office, in the course of a long evening’s con- 
versation at an interview expressly appointed and arranged before- 
hand by Mr. Jacobs. The first interview for this purpose was 
appointed and arranged just about at the time Chellis testified. The 
article was not written then on account of some accidental delays. 


The article is printed in the complainants’ exhibit, vol. iv, p. 470, 
and was printed and published while the defendants were still taking 


testimony and before the complainants had begun to take theirs. 
Chel!is was called upon to state something about the instruments 

which he saw at Drawbaugh’s shop. The only material part is that 

he says that he thinks that J was made after he weut there, aud he 


did not go there until the beginning of 1879. 


No. 82. Michael Dellinger, p. 560. —Says he went to Drawhaugh’s 
shop in November, 1877, and saw A, Dand H; that Drawbaugh 
did not talk through them or offer to; thinks there were other ma- 
chines there. He was with his brother, William 8. Dellinger, the 
miller at Eberly’s Mills. Now William S. says that he saw there 
several times an lInstru'nent with a bell on it, but it was not H. 


No. 83. Henry Dellinger, p. 562.— Says that he was at Draw- 


baugh’s shop in 1876, but heard nothing of any talking machine. 


‘ty 
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In June, 1877, was there again with his brother William. 


No. 84. John Dellinger, p. 565. — Was withthem. They do not 
agree as to what instruments they saw. William, who of course knows . 
* 


more about it than the others, because he was continually at the shop, 


is sure that he did not see H until 1879, and that it was not there in = 


1877; while two brothers, called later inthe case, when it is rather 


desirable to get over that difficulty, are quite sure that they, from 


merely a single visit, can well remember it. Henry says he saw 
F, H, G, L, B. John says he saw M, B, H. William did not see 
H{; and these three were there together iv June, 1877. 


No. 85. Jeremiah Kohler, p. 566. — Age, forty-five ; miller; lives 
at or has known Drawbaugh eighteen years; lived at 
Eberly’s Mills from April, 1873, to April, 1874. Says that while he 


‘ 
“~ 


lived there he saw A, B, Cand F. Drawbaugh was making A then. 
On cross-examination (p. 569) says he has been at Drawbaugh’s shop 
since. A when first seen was in the same condition as now; has 
seen all these instruments at Drawbaugh’s shop since. It is perfectly 
certain that this is untrue, for there is no pretence that anything 
like A existed before April, 1874. The witness Wesley Smith (p. 25, 
supra) swears that he saw Drawbaugh making it in November, 1874 ; 
W.S. Dellinger (p. 127 supra) swears that he saw Drawbaugh finish- 
ing the brass bracket of it after March, 1876; and various questions 
put by the defendants assume and admit that they do not even claim 
that it was made before the fall of 1874. These are collected in con- 
nection with the description of A in the body of the brief. The 
defendants tried to get help on this from Drawbaugh, but he would 
only say that he did not know when he made it, and would not pos- 
itively swear that Kohler was wrong (Drawbaugh, defts, ii, 823). 


No. 86. Charles H. Matthias, p.570.— York County. Says that 
he was at Drawbaugh’s shop in 1877, and saw some talking machines, 
and heard with one machine; says that he saw H, or one like it; 
that he listened at one like E; thinks he saw G and O; he was also 
at Drawbaugh’s shop in 1878. William Dellinger took him to 
Drawbaugh’s to see the talking machine, and he saw the clock and 
the telephone. Drawbeugh then called it a telephone. Drawbaugh 
guid he had it all complete, and would like to patent it, but was too 
poor. Matthias says that he became assignee of Dellinger when he 
failed. Dellinger, No. 59, p.123 supra, says that his firm failed in 1879 
(ans. 78, p. 466) ; Matthias therefore was a frequenter of Milltown, 
particularly in 1879, and the earlier date alleged for his visit rests 
merely on memory. ‘This is very significant, considering that Del- 
linger’s testimony is that he saw H in 1879, but did not see it before 
that; and that the instrument he saw with the bell on before that 
time was not H. There is a statement in this witness’s testimony 
which is either untrue or else puts Drawbaugh in a very unfavorable 
light. It is a representation (x-ans. 26, p. 572) that Drawbaugh 
stated that he had got a speaking telephone and wanted to patent it. 
Now if what he had got and wanted to patent was an emprovement 
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on telephones, that would have been a reasonable remark to make, 
but for him to suggest to anybody that he would like to get a patent 
on the telephone in 1877 or 1878, and that nothing but his poverty 
prevented, when he knew that they had been a year or two in public 
use as the invention of another man, is something which cannot be 
believed without destroying his character. Put this along with the 
fact that the only claim that ever got upon paper as coming from him 
before the institution of this suit was a claim that he had made 
improvements in the telephone after other people had known of it, 


this testimony can be understood. 


No. 87. Harmon A. Drawbaugh, p. 573. — Age, thirty-three ; 
machinist. This witness isa son of Squire John B. Drawbaugh, and 
a nephew of the claimant, and a very conspicuous witness. 

His opportunities for knowledge. Out of nearly four hundred 


witnesses called by the defence, he is one of the only five who even 
pretend ever to have actually assisted the claimant in any experiment 
on talking machines, unless it be by a single use for a few minutes. 
The five are No. 24, H. C. Springer; No. 49, E. R. Holsinger; No. 
55, H. F. Drawbaugh; No. 87, H. K. Drawbaugh ; and No. 90, J. 
B. Drawbaugh. 

He lived most of his life in the village of Milltown, and in his father’s 
house next to Drawbaugh. From the spring of 1868 to the spring 
of 1869, he worked almost continuously for the Faucet Company in 
Drawbaugh’s shop. (See defendants’ witness, W. L. Gorgas, book- 
keeper of Faucet Company, producing their books; x-ans. 45, defts, 
i, 685.) During “several months” before January, 1870, he 
was in Missouri (ans. 4, 5, p. 574); in the early part of 1870 he 
began to be about the shop again. “In thespring of 1872,” he went 
to Waynesboro to work ; prior to that “ he was about the shop then a 
great deal” (ans. 14, 15, p. 575). He was at Waynesboro“ several 
months” (ans. 24, p. 576), then went to the car shops at Harris- 
burg tiil the fall of 1873 (ans. 26), and worked with and part of 
the time roomed with the cotnplainants’ witness, Jacob Carnes 
(complts, ii, 888). “In the fall of 1872 and spring of 1873 
was at Drawbaugh’s shop quite frequently ” (ans. 27). From the 
spring of 1873 till the fall of 1874, “I was back and forward [at 
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the shop], but not so often. I got some little work done there for 
my mill [a sawmill he had bought], and done some myself, — went 
there and done it” (ans. 28). “In the fall of 1874 commenced to 
assist his uncle Daniel in his shop” (ans. 25). He appears to have 
been occupied in the shop, or at least to have frequented it during the 
winter of 1874-5, and March 29, 1875, began work for the Axle 
Company (ans. 37, p. 578; ans. 163, p. 596). He worked for the 
company, according to his own story, most of the time until about 
May, 1876, and though his testimony is wrong on this point, and 
some of the errors are material in connection with other facts, yet 
it appears from the acount books of the Axle Company, produced by 
the defendants’ witness, Capt. Moore (defts, i, 646), that he was 
paid by them for about two hundred days’ work during this time. 

Considering his relationship and his opportunity, the testimony of 
this witness must be taken as presenting the strongest story which 
the defendants could pretend to ask the Court to believe, even if 
there were no proof to the contrary in the complainants’ record and 
from the positive and undisputed facts of Drawbaugh’s history, sur- 
roundings and actual course of conduct. 

The deposition of this witness is chiefly devoted to three matters: 
the instruments he says he saw, tried or worked upon; the results 
which he says were produced from them; the lines and circuits on 
which they were from time to time experimeutally used. His dep- 
osition, taken in connection with certain record ficts, does not 
make out a case for the defence; and, what is equally important, 
his deposition, if true, is inconsistent with and destructive of the 
story told by a considerable number of the casual visitors to the 
shop whom the defence have called as witnesses. The Court must 
of course discard the testimony of the others as untrue. But 
that is not the chief consideration. Where the story told by 
him and the story told by them —all witnesses for the defence 
— ure inconsistent, not in details but in matters material, and in- 
troduced because they are material to the case, will the Court weigh 
one set of the defendants’ witnesses against another set? If it finds 
that the balance of the defendants’ proof leans to one or the other of 
two inconsistent stories, will it take this net result, so to speak, as the 
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defendants’ story? And if it does, how much value will it give to 
such a tangled residuum or proved doubt to sustain the burden 
against the complainants’ proofs and make out that case free from 
doubt which the defendants are bound to make out? _ 

We insist that wh re the defendants’ own witnesses raise an ir- 
reconcilable conflict, the Court must say that, as a whole, they afford 
no reliable basis for judicial action. 

Without admitting the truth of either of these stories, we proceed 
to state them. 

The story told by the claimant and attempted to be sustained by 
a considerable number of bis witnesses is this: — | 

In 1867 he made F and B, and before 1870 he transmitted 
through them, without trouble and with perfect intelligibility, whole 
sentences and newspaper advertisements (Daniel Drawburgh, ans. 
178, defts, ii, 810). Before 1870 this success, so they allege, was 
noised abroad, and was common talk in Milltown and in many places 
miles away. He never made but one tumbler instrument (D. Draw- 
baugh, ans. 142, defts, ii, 803). 

They say that these two instruments were followed about 1870 
by C and I, which they allege — and this is true— were far better, 
— better when used together than F and B were, and each of them 
better as a receiver when used with F than B was; so that it is cer- 
tain that a man having these instruments would at least never use B. 

Then, in the last half of 1874, so they allege, came A, an improved 
receiver. Then in the early part of 1875 they say came D and 
E, which both, as transmitters and receivers, far surpassed those 
previously named. 

dat upon these points the story testified to by Harmon K. Draw- 
baugh is as follows :— 

F and B. He says that in the fall of 1868 Daniel Drawhaugh 
told him about sound vibrations, and. that they would vibrate a plate 
one inch thick; that about January, 1870, he first showed him his 
talking machine. What he then saw were F and B; “think” I saw 
F before I went to Missouri, in the fall of 1869, but “am not posi- 
tive” (ans. 6, p. 574); one end of B had a bladder on and a cross- 
bar of iron in front of the electro-magnet; the other end had a fun- 
nel of paper; he used plumbago in F; on the rod which projects 
frum the cover of F he had a. 


or _ adjustment. 


—— 
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Now for results (p. 575) :— 


“@. 11. Did he talk to you, or did you talk through those ma- 
chines F and B at that time, early in 1870? 

“A. No, sir; not in words, not at that time. He used to get 
me to make sounds, at that time, sounds that he thought had more 
force or more vibration, to move the instrument clearly. 1 remem- 
ber very distinctly of playing the violin in it. 

“@. 12. How soon after that did he talk to you through the in- 
strument, if at all? 

* Ans. A very short time afterwards; there were some words 
that we could understand only.” 


Witness then says that in the spring of 1872 he went to Waynes- 


boro. 


*@Q. 15. Prior to your going to Waynesboro to work, did you 
talk much or hear him talk much through the instruments ? 

“Ans. Yes, sir: I was about the shop then a great deal. 

“@. 16. Were the instruments in such condition prior to your 
going to said Waynesboro that you could hear and understand all 
that was said through them or not? 

“Ans. Just for a little while at a time; they appeared to require 
a great deal of adjusting and working at, — merely: trials that he got 
me to help him.” 


He also says that his uncle tried clay and prepared iron filings in 
F, but does not remember that he used pulverized stone; this was 
“from the latter part of 1874 until 1876 ” (ans. 79, p. 584). 

Now considering the position of this witness, and that he worked 
for the Faucet Company a year (1868-9), this testimony is fatal to 
uny possible belief in the notion that the claimant had _ practical 
speaking telephones before 1870, or in the beginning of 1879; it is 
fatal to the belief that the existence of such instruments in his shop 
in 1869 was a fact known and matter of common talk in the com- 
munity, it absolutely disposes of all the ignorant casual witnesses or 
bystanders, who, by hearsay or direct testimony, pretend to the ex- 
istence of such an instrument as that time; 7 absolutely disposes of 
the statement in Drawbaugh’s own deposition (ans. 178, p. 810) that 
before that time his instrument talked well, and he used to read news- 
paper advertisements through it. Again, in the spring of 1872, and 
prior to that, witness was at the shop a great deal, and the best 
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that he says about the instruments is, that just for a little while at a 
time something could be got through, and they appeared to require 
a great deal of adjusting and working on; and all this merely by way 
of private trials. What then becomes of the casual visitors who 
heard continued sentences without difficulty through F and B in and 
before the early part of 1872? 

This is the best that he has to say of results produced by F and B 
during a!l his experience. Now that, coming from a relation, testi- 
fying merely from memory, set against the worthlessness even of 
improved forms of F and B as shown by the New York tests and 
against all the facts of Drawbaugh’s history and of this case, would 
not be enough, even if the Court had entire confidence in his intelli- 
gence, integrity and general accuracy, to make out adefence. He 
udds only one more statement about F and B (p. 583) : — 


“@Q. 70. Prior to the time when your uncle made the magneto 
instruments D and E about the beginning of 1875, how many 
tumbler instruments like F had you seen at his shop? 

“Ans. He had several sitting around there. 

“@. 71. Hew many had the bottom broken off or removed, like 
the instrument F'? 

“ Ans. I don’t remember more than that one. 

“@Q. 72. Doyou have any recollection ofan instrument which he 
made at a very early day in which he used a cup instead of a tum- 
bler? 

“Ans. No, sir, I donot; there were a great many cups and tum- 
blers sitting around there that he really used, but I can’t just re- 
member the time; I remember of cups being there.” 


On the other hand, the claimant testifies (defts, ii, 803) : — 


“@. 141. In Exhibit F drawing and in the machine Exhibit F 
Il observe that the tumbler there shown has no bottom to it, the 
bottom having been broken off or removed: did you have a tumbler 
instrument in which the tumbler had no bottom among your original 
tumbler instruments ? 

“Ans. Yes, sir, Lhad ; that is, after it became broken accidentally, 
J] had still used it; I found that it would answer without having: it 
dampened ; that is, the later low conductor that I used could be 
used without being moistened,— in a dry state. 

“@. 142. Have you any recolleetion whether, in your tumbler 
transmitters, you always used the same identical tumbler, or whether 
you had different tumblers for the purpose ? 

“Ans. I can’t remember of using only the one; I may have used 
more.” 
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A pretty strong endeavor was made by defendants’ counsel (p. 
588) to get this witness to swear to an instrument in the form of “ F 
reproduced ” which is quite different in form from F; but the most 
that the witness would do was tu say that he had some kind of an im- 
pression. It is very clear, however, that he dves not in his mind 
distinguish it from the form F, and finally he says of F, “I can’t re- 
member just the connections or constructions any more” (ans. 114, 
p- 589). 

C and I. If Daniel Drawbaugh’s description of C and I, or if 
his statement of the results obtained with them as compared with 
F and D, or the results obtainable or with either of them used as a 
receiver when compared with B, it is certain that B, and almost 
equally certain that F never could have been used after they existed. 
He says that the best of them for use as a receiver was I. Now 
Harmon K. Drawbaugh does not mention I in his whole deposition : 


clearly he never saw it. 
According to the claimant, C was chiefly a magneto transmitter, 


though usable as a receiver, and was the first one made; and yet all 
that Harmon has to say of it is the following (p. 576) : — 


*@. 18. Please look at the machine marked C now shown you, 
and state whether you recollect seeing a machine there in his shop 
having the parts constructed like this instrument C. 

* Ans. Jl remember of seeing it very well, but I really couldn’t 
say when; I know it was a good while ago. 

*@. 19. Do you remember whether ‘it was before you went to 
Waynesboro to work or not? 

* Ans. My impression is that it was before I went to Waynes- 
boro. 

*@Q. 20. Do you recollect whether you ever talked or heard 
anybody talk through instrument C? 

“Ans. No, sir; "I don’t remember of ever trying to speak in it. 

*@. 21. Is the instrument C in the same condition as when you 
saw it at that early time, or were there other parts upon it at that 
time that are not now upon it? 

“ { Objected to as leading. | 

* Ans. I think there was a magnet at the back of it, or what I 
supposed to be the back, —this tin here. 

“@. 22. Please look at the magnets as arranged upon the instru- 
ment, which is now shown you, and which, for the purpose of identi- 
Seation I now mark as ‘C reproduced,’ ond state how the arrange- 
ment of the two magnets there compares with the arrangement of the 
magnet on instrument C as you recollect seeing it at that time. 
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“Ans. In my mind they are the same, with the exception of that 
horseshoe magnet; I don’t remember of seeing that in that position. 
I saw a creat many horseshoe magnets of ‘different sizes _h: inging 
around in different parts of the shop with pieces of iron suspeuded 
to them. 

“(Q. 23. Do you remember the electro magnet at the back of the 
diaphragm on instrument C? 
Ans. Y es, sir; I remember of it looking as that does now.” 


The amount of this is that he casually saw it, but never in work- 
ing condition, with the horseshoe magnet, —does not know when,— 
and never used it. 

He never used or witnessed any use of A. His whole testimony 
about it is as follows (p. 577) : — 


“ Y. 30. Please look at the instrument A, now saown you, and 
state when and where you first saw it. 

* Ans. Isawitin that condition in the beginning of 1875, that lam 
positive of; I might have seen it when I first came there, but I am 
only positive of it in that condition in the beginning or about Jan- 
uary, 1875. 

“@. 31. Before seeing it in its present condition, had you seen 
it in any other condition, if so, what other condition ; in what condi- 
tion was it when you first saw it? 

* Ans. I don’t know whether this is the one; it was one about 
this size and shape, with a magnet protruding at the bottom, and the 
mouthpiece being at the centre, where the adjusting screw now ap- 
pears. I don’t remember that adjusting screw being in it at that 
time. By adjusting screw I mean the thumb screw in the middle of 
the instrument, close to the mouthpiece 

“@. 32. When you saw it about the beginning of 1875, was it 
then in its present condition or not? 

“ Ans. ‘To the best of my recollection, it was in its present condi- 
tion.” 


He then gives some important testimony about D and E, —the 
earliest instruments, according to the defendants’ chronological sched- 
ule, which are capable of producing sufficient results to make out a 
defence. 

Defendants’ witness Holsinger asserts that he was continually at 
the shop experimenting with the claimant through 1874, 1375, 1876, 
and on direct examination he says (p. 379) : — 


“ @. 32. Did you see him [Daniel Drawbaugh] make the ma- 
chines D and E? 


—*, 
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“Ans. I did. 

“ QY. 33. Did you talk with him through those two machines while 
you lived there? 

“Ans. Yes, sir. 

* @. 34. To the best of your recollection, about what time was it 
when you and Mr. Drawbaugh first experimented with those two 
machines D and E? 

“Ans. About the middle of the summer of 1875. 

“Q. 35. Did you and he, after you first saw those two machines 
D and E, experiment with them a good deal, or not much ? 

“Ans. Very frequently.” 


If this be taken alone and believed, it would fix the first produc- 
tion of D and E as in the “ middle of the summer of 1875,” and that 
Daniel Drawbaugh then made them. 

On the other hand, three members of the Axle Company, covering 
the period from January, 1875, to midsummer, 1876, were called, 
but none of them pretend to have seen D and E (see No. 97, Moore ; 
No. 101, Bear; No. 106, Grove). 

Springer (24, p. 54, supra) positively fixes the first production of 
and EK as not before midsummer of 1876. 

Harmon Drawbaugh refers to D and E on pp. 579, 580 as if they 
had been completed about March 1, 1875, but his most important 
testimony about them is the following (p. 590) :— 


“@. 11%. Atthe time your uncle Daniel made the second small 
magneto instrument, in the beginning of 1875, did you do any work 
on it? 

“Ans. Yes, sir; I done a good bit of work on it for him. 

“@. 118. Do you remember what you did on it? 

“Ans. Yes, sir; my impression is I made the whole thing, 
very near all of it. 

“@. 119. Do you know which of the two instruments D and E 
you worked on? — 

* Ans. I worked on instrument D the most; I done some work 
on E ton. | 

“@. 120. Whichis the one that was made before you went to 
work for him in January, 1875? 

“Ans. This is the one I think (E) he made first; he first made 
them very temporary. 

“@Y. 121. What work did you do on the instrument E which 
was made before you went to work for him? 

“Ans. The parts he had made he had made very roughly, and 
while he was making the wood parts of it he got me to make the 
other parts, so that, I might almost say I made the whole instru- 
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ment; he took it out of the case it had and made new walnut casing 
for it. 

“@. 122. Then the instrument was substantially made over again 
at that time, was it ? 

"| Objected to as leading and incompetent. } 

* Ans. It was what [ would term reproduced, in crder to make 
it look more respectable. 

“* Y. 123. After it was so reproduced, did you immediately go 
to work on the other instiument D or not? 

“Ans. Yes, sir; I went to work on it right away, or a very 
short time afterwards. I was working for him at that time. 

* @. 124. There is no cover over the bottom of instrument D: 
did it ever have one or not? 

“Ans. I think it did. 

*Q. 125. There is a small round hole in the bottom cover of 
instrument E and through the inner end of the curled magnet : what 
was that hole for? 

“Ans. It was first intended for a screw; it had a screw in it at 
one time. 

“@. 126. In the same manner as D now has? 

“Ans. Yes, sir; one like it. 

“Q@. 127. Did your uncle direct you in your work on those two 
instruments ? 

“Ans. Yes, sir; he merely made a small draft of it on a small 
piece of paper or envelope, — I forget now which, — and he would 
tell me from time to time while I was working at it how he wanted 
it, and [ would ask him about it. 

“@. 128. Do you recollect whether there was any particular 
design in not making the instruments exactly the same shape? 

“Ans. Iremember of there being a difference in the machines, 
but I could not tell to exactness the difference in the measurements 
or anything of that kind any more. I don’t whether there was a 
desiga in making them different or not; I remember of him telling 
me, but I could n: t just tell yon any more. 

“@. 129. With the exception of the removal of the bottom screw 
from one and the bottom cover from the other, are those two instru- 
ments D and E in the same coniition now that they were in when 
first finished, in the early part of 1875, or have they been changed in 
any way? 

“Ans. They have not been changed in any way that I can see. 

“@. 130. I want to know whether you could or could not, from 
your own unaided memory, and without having either of the ma- 
chines D and E before you, have reproduced substantially similar 
machines at any time from January or February, 1875, down to the 
present time? 

[ Objected to as incompetent. | 

“Ans. I could have, except in size or calibre. I don’t suppose I 
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could have got them exactly the sizes of those. I would have had to 
make them entirely from my memory of the work on those. I did 
everything except put the insulated wire on; I did not do that. 

“Q. 131. Who made the curled magnets for those two machines, 


if you know? 
“Ans. He made the one for the first one and forged it and shaped 


it, and I made the other, I think ; there were several, — quite a num- 
ber of them made; and I know that Fettrow made a couple, but I 


don’t know which of them were used.” 


There had been an endeavor to get this witness to state that 
Drawbaugh had ruder forms of these instruments, but this answer 
disposes of that intimation, because, whenever this work was done, 
Drawbaugh would not have given directions by word of mouth and 
draughts, if he had a model, however rude, to work from. 

Now comes the first approach to record evidence to fix the date of 
D and E. Harmon testifies explicitly in answer to int. 129 that 
they have not been changed in any way since they were first made. 

Daniel Drawbaugh testifies to the same effect, referring particu- 
larly and in terms to the magnets, but admitting other changes 
slight and immaterial (direct answer 1700, defts, ii, 1107, quoted, 
p. 125, supra). That then is the defendants’ assertion. 

In Harmon Drawbaugh’s ans, 131, just quoted, is the statement 
as plain as can be that Fettrow, the witness, “made a couple of 
magnets for these instruments,” though he is not certain whether these 
or others were finally used. Now, if we can find out when Fettrow 
first made a couple of magnets which could have been used in these 
instruments, we shall have reached some definite knowledge. Wecan 
at least find out when Fettrow did noé make them. In his deposition, 
p. 369, the defendants asked him for an account of everything he did 
for Drawbaugh from 1868 to April 1, 1876, the witness having 
stated that he kept an account in his book of everything he let 
Drawbaugh have. Fettrow’s testimony upon this is as follows (p. 
370) :— 

“@. 66. Did you keep a book account showing what you let him 
have along from one year to another? 

“Ans. Yes, sir. 

“@. 67. Have you the book here and will you produce it and 


show it to the examiner ? 
“Ans. Yes, sir. 


* @. 68. Please point out to the examiner, so that he can enter 
upon the record, the various items of money and other things that 
you Jet Mr. Drawbaugh or his family have and charged it on the 
rent account during those years that you rented the property from 
him. 

“ Ans. Here they are in the following pages: 19, 27, 35, in the 
first book, and 25, 50, 78, 115, 133, 157, in the second book. 

“l Mr. Hill requests the examiner to make and certify to the Court 
as kxhibit Fettrow Account an exact copy of the account between the 
witness and Mr. Drawbaugh, contained in the books here presented. |” 


180 DEFENDANTS’ PROOFS —NO. 87, H. K. DRAWBAUGH. | 


These accounts are found in the respondents’ book of exhibits, p. 1. 
There are minute details, — items of five and ten cents. Evidently 


they include everything. Not troubling ourselves to go back of the 
earliest date that anybody had pretended for anything about D and 
E, and remembering that the magnets upon them, being permanent 
magnets, necessarily must be of steel, we may examine the Fettrow 
account from April, 1874, to its end, April, 1876, pp. 9 and 10. 
Throughout that whole time there is no charge in Fettrow’s book 
for a magnet, and there is no charge even for a piece of steel, 
except one charge, Feb. 14, 1875, which in terms is for steel and 
tron for weavers reaper. It will be observed that this important 
answer of the witness Harmon Drawbaugh was given on direct 
examination in response to a question on that precise point. 


It is not a chance statement therefore, but the direct and inten- 
tional assertion on the part of the claimant that Fettrow made some 
magnets for D and E. 

It appears to be one of the settled ideas of the defendants, not 


resting merely on the statements of this witness, that Fettrow did é 
make the magnets for D and E: for the defendants’ counsel, who ex- = 
amined Harmon Drawbaugh, and is himself one of the parties in inter- ( 


est, In cross-examining our witness, Mr. F. L. Pope, about D and E, 


said (complts, il, 1450) : — 


“ Lecross-(). 401. Assuming that Drawbaugh made the instrument 
D and E in the early part of 1875, and that he either made the 
permanent magnets himself or employed the village blacksmith at 
Kberly’s Mills to make them for him, would you expect them to’ be 
made of tungstea steel, and would you not consider it highly proba- . 
ble that they would partially lose their maguetism in the course of 
seven years?” 
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It is certain from Fettrow’s account that he did nothing of the kind 
before April 1, 1876, and there is no other proof as to the time when 
he made them. 

The defendants have furnished the Court with some specific, decisive 
evidence about D and E which fits in with the foregoing. W. 5S. 
Dellinger (No. 59, p. 125, supra, defts, i, 459) first went to 
Milltown in March, 1876. Speaking merely from memory of dates, 
he says that he saw E (but not D) in March, 1876 (ans. 13, 14, 
p. 460), and defendants then carefully refrained from asking him 
when he saw D, or what he knew about it. But on cross-examina- 
tion it turned out that he saw D, and Daniel Drawbaugh makiny D 
after March, 1876, but he cannot tell when. We refer the Court to 
the text of his answers, quoted on p. 125, supra. On a mere 
memory of a date he is disposed to swear to E in March, 1876, but 
the moment he comes to facts they are the other way. 

D and E were the machines which must have made the greatest 
impression, because they were the first practical machines. Yet the 
Court can get no aid from the cther members of the Drawbaugh 
family to fix their date. Henry F. Drawbaugh says on direct exam- 
ination (p. 425): — 

“ Int. 77. Whatis your best recollection as to the time when you 


first saw this machine D? 
“ Ans. My impression is that I seen it before I started running 


the cars; I could not tell what year; I recollect it by that curve.” 

Elsewhere the defendants got him to be a litttle more definite, 
but without success enough to control this specific answer. As _ to 
IK, he expressly says that he cannot pretend to give any date, and 
does not know E, G, K, L, M, N, O, apart (pp. 424, 425). 

J. B. Drawbaugh (p. 193, znfra, defts, i, 611) and George W. 
Drawbaugh (p. 201, znfra, defts, i, 628) can only sav that at some 
time they think they saw D and E, but do not pretend ever to have 
used them. 

Now, if there were nothing in the complainants’ proofs or in Draw- 
baugh’s history to show that he did noé have D and E before Mr. 
Bell’s patent of March 7, 1876, could the Court satisfy its mind 
from this testimony of the defence that he did then have them? 
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It proves of itself that they did not exist before midsummer of 
1876. 

The witness then gives one very instructive answer. There is no 
doubt that an alleged inventor, in order to defeat an existing patent, 
must show that he had constructed the apparatus and operated it 
commercially or else in such a way that the public, or some 
portion of the public, —that is, some one besides himself, — 
could have acquired sufficient knowledge to construct and operate 
similar instruments from the disclosure he made. The de- 
fendants, merely as a matter of evidence, must have appre- 
cinted the importance of some such proof, and the great difficulty 
they labored under in the case from the fact that they could show 
nothing of the kind. They called witness after witness, and 
of all who even pretend to a knowledge of Drawbaugh’s_ in- 
struments there are not more than one or two or three who had 
sufficient capacity to understand the nature of the operation which 
they perform, or even their mere mechanical construction. The 
Witnesses. were very often asked if they knew how the machines op- 
erated, but the most that any of them could say was that Draw- 
baugh told them they “worked by electricity.” There is not 
throughout the whole case a single witness who pretends to have 
had any knowledge of the construction and operation of the instru- 
ments, from which he could have given the slightest idea to any 
one how to make them. The question put to this witness shows 
that they felt the importance of that, and they questioned him as 
follows (p. 591):— 

“ Y. 130. I want to know whether you could or could not, from 
your own unaided memory, and without having either of the ma- 
chines D and E before you, have reproduced substantially sim- 
ilar machines at any time from January or February, 1875, down 
to the present time. 

“ | Objected to as incompetent. | 

“ Ans. I could have, except in size or calibre. I don’t suppose 
I could have got them exactly the sizes of those; I would have had 
to mike them entirely from my memory of the work on those. I 


did everything except put the insulated wire on; I did not do 
that.” 


The Court must take along then the fact that the defendants, 
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seeking to prove that some one besides Drawbaugh himself knew 
something of the construction of his alleged instrument, had not 
been able, in four years’ time and out of four hundred witnesses 
called, to find anybody who would venture to swear anything what- 
ever on the subject except this witness; under the circumstances, 
such testimony coming from a single person, a relative, presumably 
interested, is of course worthless. That they put in this testimony 
and none other on the subject is enough to show that no testimony 
the Court can look at exists. 

The witness then went on to state that he always thought his 
uncle was poor, and that all the persons who came in contact with 
him manife-ted a great opposition to his working on the talking 
machine, and that the witness’s father, Squire Drawbaugh, particu- 
larly objected; and then the witness testifies to the extent of the 
work that Daniel Drawbaugh performed on the talking machine. 
He savs (p. 592) :— 


“@. 137. From all you know of your uncle Daniel’s work, of 
your own knowledge, from 1870 down to 1880, did he or did he not 
ever lay his talking-machine invention aside and give it up, or give 
up working upon it during that period ? 

“Ans. No, sir; I don’t think he ever did. I have known him to 
work at other work during the day ; I have known him then towork 
on his talking machine till eleven or twelve o’clock at night, and 
sometimes till two o’clock in the morning. 

“(@. 138. From all you know by your own personal observation, 
what was it that principally engrossed his study and labor during 
that period, — from 1870 to 18380? 

“Ans. Iwas under the same impression as nearly every one else 
that knew him, — that it was the talking machine.” 

“X Y. 144. When was it that you knew of your uncle Daniel 
working till midnight or later on his talking machine? 

“Ans. It was during all the time that I was there, from 1870 
till I went away in 1872, and then from when I came back in 1874 
till 1 left in 1876. 

“X Y. 145. Do you mean that he did it occasionally during that 
period, or that it was a pretty constant habit of his? 

“Ans. It was a pretty constant habit of bis; I might say that it 
was every night that he was well enough to.go to the shop. 

“X QY. 146. Were you ever there in the shop nights when he . 
was working on the talking machine? 

“Ans. Yes, sir, very often. 

“X @. 147. Did you ever meet anybody else there when he was 
working on the talking machine at night? 
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“Ans. Yes, sir; it was a kind of a loafing place for some of us 
young men; we would go there at night and play seven-up some- 
times; then at different. times I wouid meet men out of the village, 
just right around home, you might say.” 


This witness says that some time after June, 1879, his uncle for 
the first time mentioned the Bell telephone to him, and he said that 
he was away ahead of Bell; that if he had the means to go ahead he 
would have had it out first. This remark, however, was made after 
a controversy had been talked of, for it was when Chellis was con- 
sidering whether he would go into the talking-machine business with 
Drawbaugh, and had concluded that he would not. | 

The defendants called on this witness to describe the wires and 
circuits arranged in the shop, and while there is in his testimony 
something of the same vagueness about facts and dates that is found 
in the claimant’s deposition on this subject, still he leaves it clear 
that during the time which most of the defendants’ witnesses profess 
to cover, the talking machine had not assumed importance enough 
for any wires to be put up for it; he testifies : — 


P. 585. “ QY. 81.—On what floor were they principally used ? 

“ 4ns. Counting the basement or cellar as a floor, there was gen- 
erally one in the basement or cellar and the other on the third floor. 

* @. 82. How were the instruments in the cellar and on the third 
floor connected ? 

“Ans. By means of wires. 

“Y. 83. How did those wires run in the shop, and how were 
they supported ? 

‘Ans. They generally ran along the joists till they got to the 
wall or close to the wall; he generally run them down in a corner. 

“Q. 84. Were those wires taken down and put up every time 
he wanted to use the talking machine, or did they remain permanently 
attached to the wall and joists? 

“Ans. They were never taken down, to my recollection. 

“@. 85. When did you first see them up? 

“Ans. I first saw them up, as [ thought, perm: inently, i in 1874. I 
have seen them changed some since, on ‘account of making additional 
rooms in the shop, ‘but. not materially changed; have used other 
wires in different directions, taking them out of the shop, — I mean 
when he took the one instrument up the creek a short distance there 
for trial. 

“@. 86. Do you remem)er a line of wires run out at one time 
to or over the hill near the northwest end of the building? 

“Ans. Yes, sir. 


( 
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“ Q. 87. Did you see any tests of the talking machine made on 
that last-mentioned line ? 

* Ans. No, sir, I did not; I remember of seeing the wires up, 
though. 

“ Y. 88. Referring to the wires which ran from the third story 
to the cellar or basement, when did you last see those wires up? 

“Ans. I don’t think I have seen them since 1879. 

*(. 89. Do you know whether they were taken down then, or 
whether they are up now? 

* 4ns. I do not. I have since that talked through telephones 
there that were in a different place, but I don’t know whether those 
wires are there now or not. 

“@. 90. Referring to those wires that ran from the third story to 
the cellar, what if any use was ever made of them besides their 
use fur the talking machine ? 

“Ans. I think they were used for running one of those clocks at 
oOic time. 

“@Y. 91. When was that ? 

© Ans. That was in 1871, I think, that the clock was first made, 
— the first one, to the best of my recollection; it might have been 
before that time. 

“Q. 92. I understood you to say that you first saw that line of 
wires in 1874: does your recollection now go back to an earlier date 
for them? 

“Ans. Yes, sir; in 1869 I remember of the big clock being 
bought from Mr. W. L. Gorgas while he was foreman of the shop, 
— it might have been in 1868, but I know that it was while he was 
foreman; I think he was foreman in 1868 and 1869. Daniel Draw- 
baugh ran his first electric clock from his large clock, and that was 
the tin.e the wires were first put down to the earth, either in the 
cellar or outside of the shop. 

“{ Adjourned until 2 vp. M. for dinner. | 

“Examination of H. K. Drawbaugh resumed at 2 Pp. M. pursuant 
to adjournment. - 

“Present, same counsel. 

“Y. 93. How long was that line of wires used for the electric 
clock, if you remember ? 

Ans. “I think they used it up to the present time, or until his 
present clocks were taken down; those, I think, were the first wires 
used. 

“@. 94. Did not the use of the wires for the talking machines 
interfere with their use for the clock? 

“Ans. There was a small copper wire run fromthe talking 
machine to these wires; and my impression was that the clocks 
were disconnected from the wires at the time of the experiment or 
trial ; since that time I know of him putting up other wires for the 
talking machine or telephone alone. 
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“ unable to recognize any of them as the particular instruments that 


he saw Mr. Drawbaugh working upon.” 

This was not because he had forgotten what he saw, but because he 
remembered it, and it was different from anything laid before the 
Court. He testified (p. 598) :— 

‘© @. 5. When did you first know of Daniel Drawbaugh’s talking 


machines ? 
“Ans. Nine years ago, about 1872. 
“ @. 6. How came you to know about them at that time? 
“ Ans. I came to the shop there, and he showed me a machine 


with tin tubes at each end, and a wire wrapped with string.” 


This witness was not asked whether they would work by electri- 
city ; electricity was nct mentioned in his deposition. Now that is 
as clear a statement of the common string telephone as can be. It 
is impossible that the witness, who came upon the stand and testified 
after previous conversation, should have stated that unless it was 
the fact. He was not asked for a description, and it is not unreason- 
able to suppose that no description was expected from him. Con- 
sidering how much testimony in the case would be perfectly met by 
a string telephone, this deposition is very significant. It is evident 
that the defendants were a good deal disturbed at this; they did not 
dare to ask Ditlow further about it, so they got Drawbaugh to deny 
it (p. 902) : — 

“@. 637. David M. Ditlow has testified (defendants’ printed 
record, p. 598) that about the year 1872 he went to your shop and 
you showed him and talked to him througn a machine with tin tubes 
at each end, and a wire wrapped with string. You have not men- 


tioned such machine in your testimony, if he has described it cor- 
rectly: what if anything do you remember about it? 


“Ans. I can’t remember of ever having a machine of that descrip- 
tion; I think he has reference to Exhibit B.” 

There is another thing that is very significant: the father of this 
David M. Ditlow was a man who appears to have had a good many 
dealings with Drawbaugh. His name was David Ditlow (Draw-— 
baugh, x-ans. 1435, defts, ti, 1057), and at one time — about 
1868 — he was so well satisfied with Drawbaugh’s means that he did 
not hesitate to lend him $400. Drawbaugh,so it appears from his dep- 
osition (p. 879), went to see him while testifying, to find the dates 
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and the manner of payment of that note. (The date of the note was 
April 2, 1870, partly paid or renewed from time to time up to 1876 
or 1877; see Drawbaugh, defts, ii, 881, 882.) And as David 
Ditlow had dealings with Drawbaugh before that in the way of 
money, and up to 1875 lived within half a mile of h'm, they must 
have been on pretty intimate terms, for Drawbaugh would go to him 
to borrow money. He was therefore just the man to whom Draw- 
baugh would have gone to for money, if he had had a practical 
speaking telephone. Now, although David Ditlow was in the neigh- 
borhood, so that Drawbaugh while testifying went to him for infor- 
mation about the note, they have not produced him as a witness nor 
excused his non-appearance. He is another important person who 
must be classed among those in Drawbaugh’s immediate neighborhood, 
who would have known all about the alleged speaking telephone if 
it existed, who would have been appealed to advance money on it 
if it existed, and who knows nothing about it. Two other sons of 
David Ditlow —and brothers of this witness—have been called. 
One of them — Alfred Ditlow — was called by the defence upon a 
collateral matter (defts, surbtl, 820, and see abstract of his deposi- 
tion, infra). He was not asked about telephones. Yet he married 
the daughter of John B. Drawbaugh (defts, surbtl, 447, 883). The 
other — George Ditlow — was called by the complainants in re- 
joinder, and testitied (complts, ii, 2124) that though much in Mill- 
town up to April, 1875, he never heard, either there or at home, 


that Drawbaugh hada talking machine. 


No. 90. John B. Drawbaugh, p.599.— Age, sixty-five; brother 
of Daniel Drawbaugh; millwright and machinist; often kuown as 
Squire Drawbaugh ; lived at Eberly’s Mills all his life. There was an 
attempt in various parts of the testimony to represent that this 
brother was opposed to Drawbaugh’s working on the talking machine, 
and that Drawbaugh kept it concealed from him. Unfortunately, the 
brother states that he assisted Drawbaugh in experimenting upon 
it considerably. His objection to Drawbaugh’s working upon. it 
was that he was wasting his time. If Drawbaugh had actually got 
it thoroughly well completed, so that it was a practical instrument, 
it could not have been supposed for a moment that making telephones 
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or patenting them was a waste of time; but if he was trying to make 
the thing talk and could not, and repeated his failure at intervals 
for ten years, the position of John Drawbaugh is perfectly intelli- 
gible. John Drawbaugh was not merely the claimant’s brother and 


next-door neighbor, but he worked in the shop with him a good deal. 
He worked for the Drawbaugh Manufacturing Company in 1869 (ans. 
115-120, p. 615). He worked for the Haucks from July, 1873, to 
July, 1874; he worked for the Axle Company in March and April, 
1875, and at various other times he has done some small amounts of 
work in the shop; he has worked for Mr. Chellis, and he is of 
those who assisted in making the alleged reproductions of telephones 
for the use of this case (D. Drawbaugh, ans. 665, defts, 1, 907). 
He testified (p. 604) :— 


“@. 24. Did your brother Daniel ever show you any talking 
machines ? 

“Ans. Yes, sir. 

* (. 25. Do you remember the time when he first showed you a 
talking machine ? 

"A. 3eeK oF. 

“@. 26. How near can you fix that time? 

“Ans. I would not like to fix any date nearer than some time 
inside of twelve months; tt was some time before I went to work 
for the Haucks, and may have been the latter part of 1872, or some 
time in the beginning of 1873. 

“@. 27. Did you talk through the machine or hear anybody talk 
through it at that time? 

“Ans. Yes, sir; | talked through the machine. 

“@. 28. Describe all that took place at that time when you 
were first talking through the machine. 

* Ans. I came to the shop and Daniel asked me to talk into the 
machine, that he wanted to adjust something about the machine. I 
don’t recollect whether he said what; I then talked in the machine, 
saying that Harrisburg was the capital of Pennsylvania, Washington 
City the capital of the United States of America, and Carlisle the 
county seat of Cumberland County. I talked something else, not 
recollecting exactly the words that I spoke; he then came around 
to me and told me to sing in the machine, commencing with a low 
tone of voice and increase to a loud tone. I done so. 

*@. 29. Do you know whether he heard what you said when 
you talked into the machine? 

* Ans. Yes, sir; I asked him whether he understood me, and he 
said he did; he said then to me: ‘ You said that Harrisburg was the 
capital of Pennsylvania, that Washington was the capital of the 
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United States of America, and that Carlisle was the county seat of 
Cumberland County.’ ” 

When asked to select the machine used from among the exhibits, 
he says (ans. 31, p. 605):— 

“TIT can’t exactly tell; the machine I talked through stood on a 
table; it hid a mouthpiece something similar to that (7ndicating F), 
or to this tndicating (M), but I could not positively say whether 
I talked into this machine (F), or one like it, or this (machine M), 
or one like it. I only remember that it had a mouthpiece on the 
top. I remember well that be came around and took the top off of 
the machine and done something to it, but I did not take notice 
what.” 


Says that he saw I at the shop, but does not know when; thinks 
it was before July, 1873, but would not positively say so. Says 
that he saw C, but does not know when; thinks however it was 
before July, 1873. Says that he saw B and F in 1869, or some like 
them ; went into the shop and saw them on the bench. 

To get him out of the difficulty that Drawbaugh first showed him the 
talking machine in 1872, and that he saw it in 1869, the defendants’ 
counsel suggested to him that he saw it before Drawbaugh showed 
it to him, and he assents to that proposition (ans. 41, p..006). He 
says that a month or two after his first talk through the machine, 
which, he states, was in 1872 or 1873, he talked through it from the 
cellar of the shop, and Daniel listened. 

The witness was pretty bad when he tried to describe what he saw. 
Thus (p. 621) :— 

“@. 164. You say in your cross-examination, that when you had 
the talk through the talking machine Dan came in and took the top 
off of the machine and did something to it, and that it was to make 
the hearing more distinct: how do you know it was to make the 
hearing more distinct ? 

© Ans. I know from the fact that I could not understand what he 


said. I told him so, and then he tried to adjust it so that I could 
understand it.” 


Then he admitted that he was a good deal confused about the mat- 
ter, having first said that he talked back through the machine, and 
then he concluded that the time when he talked back was another 
and later time, though he did not say how much later. Finally, after 
he had his mind on the matter, and at the end of a rather lung exam 
ination, he testified positively as follows (p. 622) :— 
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“ Q. 169. I mean at the time when he took off the top and did 
something to the machine, which, you say, was the first time you 
talked through it. I understand you to say that he took off the top, 
and did something to the machine at that time, because you could 
not hear distinctly ; if so, you must have been listening at the ma- 
chine, and yet I understand you to say you did not listen at the ma- 
chine at that time; what I want to get at is the fact. 

“ 4ns. Inow say that my answer wasn’t fully comprehended ; 
when I first talked through the machine, Daniel came around and took 
the top off of the machine and done something to it, and at another 
time, that I was listening in the same room that Daniel was listening 
at the first time he talked to me, and I could not understand what 
he said, and he then came and done something to the machine, or 
adjusted it, so that I should understand. 

“@. 170. Did you then understand after he adjusted it? 

ee + 

Ans. Some words, but not all. ye 

“@. 171. Your hearing is slightly defective, is it not? 

"Ans. Los, 6.” 

In ans. 64, p. 609, the witness endeavors to state with some elab- 
oration that when he discovered that his brother was working on the 
talking machine he accused him of wasting his time on foolish inven- 
tions; “he was a good mechanic and could support his family.” 
After the defence had pretended that the witness, although he ex- 
perimented with bis brother, did not know much about his work, he 
was next asked (Q. 65) whether his brother was not working at 
them pretty much all the time from 1872 to 1876, and of course he 
assents to that “so far as he knew”; then (p. 610) :— 


“QY. 69. From 1869 down to the beginning of 1880, did your 
brother devote the greater part of his time to any one invention; if 
so, what one? 

“Aus. All that I seen or noticed was entirely given to the so-called 
talking machine. 

“(). 70. He made some experiments with the electric clocks and 
faucets, did he not? 

“4ns. He did, but I never knew so much about that; I don’t 
know that he ever called my attention to that machinery, — the 
clock; he did on several occasions to the faucet.” 


This is the brother, from whom the defendants wish the Court to 
believe that Daniel concealed his working on the talking machine ; 
yet the clock attracted great attention. John further testified (p. 
618) :— 
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“X @. 145. Did you ever see your brother [ Daniel] working on 
his talking machines between 1876 and 1879? 

“Ans. I did. 

“X (YJ. 146. How often? 

“Ans. I could not say how often. 

“X Y. 147. Was it occasionally or was it very often? 

“Ans. It was very often; I don’t recollect of seeing him working 
at anything else.” 


Of what use is it after this for the defence to try and break the 
force of the silent testimony of this brother against their story by 
pretending that the telephone was carefully concealed from him? 

The witness’s answer that he discouraged his brother from working 
on the talking machine especially had its force all taken out by the 
following (p. 614) :— 


“X QY. 109. In that answer you say that you blamed him for 
working at these foolish things, that would amount to nothing in the 
end: what things did you name to him at that time? 

“Ans. I meant his general inventions, that he had before and at 
that time.” 


But then he immediately tries to recover himself : — 


“X Y. 110. Did you ever blame him specially about the talking 
machine ? 


“Ans. I did.” 


This witness, at any rate, did not believe that the reason why his 
brother Daniel did not get it patented was because he was unable, 
for he testifies (p. 614) :— 


"“X @Y. 102. In your twenty-eighth answer you undertook to 
describe what took place the first time when you heard talking 
through your brother’s machine: when was that? 

“Ans. Theat was at the time that I said, —a little while before 
the Haucks commenced work there; but I can’t say what took place 
at the time, any more than I said to him, ‘ Dan, if this is as good and 
as profitable a machine as you represent it to be, why don’t you get 
it patented ?’ 

“XN Y. 103. Was that the first time that he and you had ever 
talked about the machine? 

“Ans. We had some conversation about it before that. 

“NX QY. 104. What was that conversation ? 

“Ans. I couldn’t say any more than that I hooted at the idea.” 


He then says that he has seen A, D and E, but cannot tell when, 
and all the other exhibits but cannot tell when. 
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He says that part of the money that Drawbaugh got from Gorgas and 
others for his faucet he used to pay old debts (x-ans. 91) ; that the 
debts he paid (x-ans. 92, p. 613) were: — 


“Debts that he had contracted for the living of his family, such 
as meat, flour and store bills. 

“XY @. 93. Had not he been able to earn money enough to pay 
for necessaries for his family as he went along ? 

* Ans. Yes, he would have been able, and more than able, if he 
had not expended his time on his experiments and inventions. 

“X Q. 94. What experiments and inventions had he been ex- 
pending his time on then? 

“ Ans. The telephone, or speaking machine, so called here.” 


He knew that the rule was to swear to talking machines as the 
‘ause Whenever poverty was mentioned; but like a country squire 
drawivg a deed, he was using the wrong blank; he swore to the 


cause a little too early, and so he had to confess : — 


“ X @. 95. Had he been spending his time on the speaking ma- 
hine before he sold his f: , d others? 

chine before he sold his faucet to Gorgas and others: 

“Ans. No, not that I know; I didn’t know anything about him 
working on it then at all. 

“X QY. 96. Why was it he had run up debts for groceries and 
provisions before he sold his faucet to Gorgas? 

“Ans. He was then experimenting on faucets and some other in- 
ventions that he had.” 


But the only “inventions” of that period were the faucet and nail 
muchine, and Daniel Drawbaugh himself testifies that his backers 
paid him for all the materials and time spent on these (defts, ii, 
x-uns. 711, pp. 910, 911). 

This witness does not have that sense of humor which Daniel 
Drawbaugh seems to possess, for he testified with apparent uncon- 
sciousness as follows “p. 612) : — 


“@. 71. Did Dan ever talk to you much about his financial con- 


dition or not? 
“Ans. He did not; on several oceasions I asked him for a little 
money, and he always told me promptly that he had none.” 


This witness was a workman for the Drawbaugh Manufacturing 
Company: in 1869, and says that once he casually saw on a bench 
something like F or B. That does not agree with the notion that 
the thing was practicable and operative, and well known to every- 
body at the time: for Daniel never spoke to him of it before 1873. 
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The witness gives a succinct statement of the Pump Company 
which agrees with the facts more elaborately told elsewhere (p. 
616) :— 


“X Y.121. The Drawbaugh Manufacturing Company was the 
company composed of Gorgas and others, who made your brother’s 
patent faucets, was it not? | 

* Ans. Yes, sir. 

“ X Y. 122. It was the same concern that was sometimes known 
as the Pump Company, was it not? 

“Ans. I guess that will want a little explanation to show the 
difference ; in the commencement, the Pump Company and the Faucet 
Company were two different companies; after the invention of the 
faucet was completed, Daniel discovered that he was not able, for 
the want of funds, to bring the faucet into market; he sold the right 
of the faucet to a company by the name of Gardner & Croll, for the 
sum of one thousand dollars, for which he took Mr. Gardner’s paper, 
with Jacob Coover’s name for security ; then Daniel turned the fau- 
cet into a pump, or rather made a pump on the same principle as the 
faucet ; on that they formed a company in the names of Mr. Gorgas, 
Musser, Hursh and others; they were to pay him a consideration of 
$6,000, as I have heard; that company established a machine shop 
at Eberly’s Mills, which, some of the company told me, cost them from 
$20,000 to $25,000; after manufacturing the pump for about one 
year they found the pump to be a failure; the Pump Company then 
purchased the Drawbaugh Rotary Molasses Faucet from Mr. Gardner 
and others; the price they paid for it, I don’t know.” 

P.617. “XQ. 128. Did Mr. Gorgas have anything to do with 
the manufacturing, or did he come over to the shop where manufac- 
turing Was going on? 

“Ans. Yes, sir, he had, and he was there very frequently, as 
much as two or three times a week. 

*“X @. 129. There were two Mr. Gorgases, father and son, were 
there not, in the company ? 

* Ans. Yes, sir. 

* X QY.130. Which of them was it who was over there frequently, 
or were both? 

* Ans. Young Mr. Gorgas directed the work in the shop, and 
was there almost all the time, managing the affairs of the shop; and 
the old gentleman was there oftem.” 


He says (157, p. 620) that in 1869 he heard people say that 
that there was talking done with this talking machine, but his 
brother never spoke to him about it, and he never saw it used 
before 1872 or 1873. On redirect examination he testified (p. 
622) :— 
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*X @.174. Did you listen at any of your brother’s machines 
while you worked for the Haucks in 1873 and 1874? 

“Ans. I think I did. 

“X @Y. 175. Had you ever listened with any of them before you 
worked for the Haucks? 

“Ans. I don’t remember that I did.” 


We thus got it finally settled that this witness, Daniel’s brother, 
living alongside him, working considerably in the shop, swears 
that he never was spoken to by Daniel about the machine, never 
talked through it before 1873, at which time they allege he had had 
telephones six years; and yet he was himself a mechanic, and a 
man of some means, for it appears that one particular job which 
he happened to mention that he undertook during that period was a 
contract for $3,300, — setting up the mill work in a mill, — which 
implies that he was a man of some enterprise and of some means. 
Now it is quite impossible to believe that Drawbaugh, with one 
brother capable of undertaking a work of that kind, and another 
who at one time ran a distillery, and at another ran a line of private 


freight cars of his own from Cumberland County, Pa., to New 
York, Philadelphia and Baltimore, could not have raised and would 
not have raised $50 for a patent that was going to make their for- 
tunes, if either of them had felt that he had got a practical talking 
machine. It may be that no one realized the enormous importance 
and value which the invention has assumed in the last four or five 


years, but no man could ever have doubted for a moment that it 
was useful, and would have a very Jarge commercial value. 

We do not believe any of these stories; we are only trying to 
find out what the defendants want the Court to believe; whether it 
is believable, and whether the strongest story they can get from 
the claimant’s brother is not inconsistent with and destructive of the 
history they allege. 

This witness saw that unproduced box fastened to the cupboard dvor. 

P. 608. “@,. 56. From July, 1874, when you quit Hauck’s, to 
March 16, 1875, when you went to work for the Axle Company, 
you say you were at your brother’s shop frequently : what was he 
doing with the talking machine, if anything, during that time? 


7 © 5 - 7 ° ° 
“ Ans. I noticed that he was working at it during different times 


that I was there ; that some of them were standing on the work bench, 
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and that some of them were taken apart, and the parts taken out 
were also lying on the work bench; 1 noticed also that one of them 
Was fastened to a cupboard that was there, connected with a wire 
that ran to the cellar.” 

“X.Y. 139. In your fifty-sixth answer you say you noticed, 
between July, 1874, and March, 1875, what you supposed was a 
talking machine fastened to a cupboard in the shop: whereabouts in 
the shop was that ? 

« “Ans. Ina small room in the northeastern corner of the shop. 

“X. Y. 140. Was it fastened to the cupboard door, or to the 
standing part of the cupboard ? 

“ Ans. The cupboard door. 

“X. @Y. 141. Inside or outside of the door? 

“Ans. The inside of the door; when the door was closed, it was 
inside of the cupboard. 

“ X. Y. 142. How did you come to see it then? 

“ Ans. The dvor stood open very often. 

"XX. QY. 148. How big a thing was it, and what kind of shape? 

“Ans. I don’t know that I can exactly recollect; it might have 
been four or five inches, and was square, probabiy two or three 
inches deep; I could not tell; I didn’t look at it particularly. 

“_X. Y. 144. Was it made of light woud or dark wood? 

“Ans. I think it was dark wood.” 


The defendants have never given any explanation of these fre- 
quent references to a box. (See p. 123, supra.) 


No. 91. George W. Drawbaugh, p. 623.— Age, thirty-eight ; 
machinist ; son of John B. Drawbaugh ; has worked in Drawbaugh’s 
shop. He was there, he says (p. 625), “very seldom between 1867 
and March, 1874.” From March 9, 1874, to June 20, 1874, he worked 
there for the Haucks, (ans. 18). He worked for the Axle Company 
parts of two days, — Jan. 22 and Jan. 28, 1875. He worked for 
them again two weeks some time in 1875, and helped his brother 
Harmon in some job work for the Axle Company in 1875, he thinks. 
Capt. Moore testifies that Harmon made axles for them by the piece 
in the winter of 1875-6. In 1876 was at the shop “ very seldom ” 
(p. 626). From April 30, 1877, to June 22, 1877, he worked for 
his uncle Daniel, — built a set of Pelton horse-power pitterns and 
made some clock cases. 

From the spring of 1878 to the spring of 1879 he “ was working 
pretty regularly for the Clock Company” (ans. 33, p. 626). 

He testifies ab out telephones (p. 624) :— 
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* QY. 13. State when you first had any personal knowledgeof his 
talking machine, and state all the circumstances. 

“ Ans. The first knowledge that I had of the talking machine 
wis during the time we were painting that wagon; he asked me to 
talk to him through the machine, and I talked into it, to accommo- 
date him more than because I cared about it; while we were talk- 
ing, he halloed over to me and said, ‘George, do you hear me?’ 
my answer was that I did; be said then that I should listen a little: 
he wanted to whisper through the machine; then he asked me 
whether I could hear the whispering. I told him that I could hear 
him rather plainer than I could while I spoke louder; he then asked 
me to talk and he would listen; I talked into it for him, and then 
asked him whether he could hear me; he allowed that he could, but he 
couldu’t understand what I said; then he said, ‘ What in the devil 
is the reason I can’t hear as well as you can?’ I answered him say- 
ing I didn’t know why he couldn’t; there was some more connected 
with that time, but 1— when I went to mix my paint I couldn’t 
just get a hold of the can; I found one in ‘the room on the tuble ; 
he says, ‘George, where did you get that can?’ I answered him, 
‘In theroom on the table’; he said, ‘Dang it! I wanted that can for 
experimenting’; he said then that we could clean it after I got 
through with it, and that it would then answer the same purpose. 

“@. 14. Did he ask you to try the talking machine more than 
once while you were painting that wagon? 

“Ans. Yes, sir; he did quite often. 

“ @. 15. And did you do it? 

* Ans. Yes, sir. 

“@. 16. Do you recollect anything that he said to you through 
the machine during those times ? 

“Ans. Yes, sir; I remember of him mentioning my name, 
‘George,’ and some of the principal cities.” 

It became necessary, therefore, to fix the date when he made that 
wagon. The wagon, Daniel Drawbaugh testifies, was made for 
Jacub M. Sadler and Danicl Drawbaugh as partners to use in 
the business of putting out hydraulic rams, and the particular 
painting that Daniel did upon it on this occasion was to paint a 
hydraulic ram upon it. It appears from the deposition of Draw- 
baugh (defts, ii, 1013, x-ans. 1187), and of William Sadler, 
father of Jacob, that Drawbaugh and Sadler carried on this business 
not more than one summer, and during the year when the wagon 
was procured (complts, ii, 1054, ans. 146). G. W. Drawbaugh 
undertakes to fix the date of it in the manner used by the defend- 
ants, and indeed much better than they usually attempt to fix dates ; 
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he says that he bought the lumber for that wagon from John F. 
Lee, of New Cumberland, and began it immediately after he pur- 
chased the lumber. immediately after he testified, they called 
No. 92, John F. Lee (p. 632), who testified that he was a lumber 
dealer at New Cumberland; that the only charges anywhere on 
his books for lumber sold to George Drawbaugh were boards and 
poplar planks in 1870, grub plank and poplar plank in March, 1870, 
and hickory scantling, fifteen cents, in May, 1870; so the defendants 
assume it to be thus proved that the wagon was made in the spring 
of 1870. There is one little difficulty to begin with, and that is 
that to the mere legal mind it does not appear that either grub plank 
nor poplar plank nor boards nor fifteen feet of hickory scantling will 
make a wagon: so they asked Lee to swear that these things are 
proper for a wagon; and he declined to do it, and they produced 
nobody else who says that they are. 

Now this whole carefully prepared scheme for fixing that date, 
which may fairly be taken as a sample of some of their best plans 
for fixing dates, turns out to be without any foundation whatever, 
und directly contrary to the truth; the proof of that is as follows : — 

The defendants produce a paper which they allege to be the af- 
fidavit of Jacob M. Sadler. Jacob M. Sadler is dead, and they 
thrust the affidavit into the case. The value of it in their favor is 
nothing; but of course it is proof against them. That affidavit — 
referred to in the defendants’ surrebuttal, p. 212, and printed on 
cross-examination of one of the complainants’ witnesses (complts, ii, 
1050), states that the partnership was in 1871. They call the 
justice of the peace whose name is subscribe! to the jurat of 
this alleged affidavit, and he states that they came to his office 
twice about it; that the first time there was some trouble about 
Sadler’s recollection of the dates, and that he professed to go home 
and look at his papers, and on a subsequent day they came back and 
made the affidavit. As the only date mentioned is the time when he 
and Drawbaugh were in partnership together on rams, it must be 
assumed that that is the correct date; the date given in that paper 
is 1871. But, besides that, the complainants produce 
Henry Neidig (complts, ii, 1520). He testified tha 


he witness 


r Drawbaugh 
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ram was put upon his place. The bill which he produces is made out 
to “Drawbaugh and Sadler,” is receipted by “Drawbaugh and Sadler,” 
and dated June 10, 1871. He states that the ram was put in May, 
1871. As they only carried on business together one year, it is cer- 
tain therefore that the ram wagon was made in 1871, and not in 
1870, as G. W. Drawbaugh and Lee try to fix it. 

We submit that this failure is enough to condemn the usual prac- 
tive of the defendants, — attempting to fix the date of one event by 
proving the date of another, and assuming a connection between the 
two simply by memory, without any logical connection, though in 
this cuse there is an appearance of logical connection. It is settled 
therefore that this painting of the wagon was in the spring of 1871, 
and that George Drawbaugh had no knowledge of the talking ma- 
chine before that time. This becomes very important in a later 
part of the case. (See Joseph Ditlow in defendants’ surrebuttal, 
p. 521 and znfra.) 

George W. Drawbaugh’s testimony about the other exhibits is 
(p. 627) :— 


“@. 46. Please look at machine ‘C reproduced,’ and state when 
you first saw a machine like that, to the best of your recollection. 

“A. This machine, or a machine like it, I saw in 1874. 

“@. 47. Did you ever use it or witness its use at that time? 

“A. Yes. sir; I used it and witnessed its use by others. 

“@. 48. Please look at the two machines ‘F’ and ‘B,’ and state 
when you first saw machines like those, so far as you recollect. 

“A. Those machines, or machines like them, I saw first in the 
year 1870, while painting the wagon box that I have spoken of 
before.” 

“@. 55. State whether you did or did not, from the time when 
you worked for the Haucks down to the time when you worked for 
the Clock Company, see a good many different talking machines in 
and about your uncle Daniel’s shop. What is the fact about that? 

“A. I really exn’t say whether I did or did not, in the year 1877 ; 
I know [ seen different machines. From 1874 to that date I wasn’t 
much in the shop, — not a great deal, — only what short time I worked 
for the Axle Company. 

“Y. 56. When you worked for your uncle Daniel in 1877, making 
the horse-power patterns and the clock cases, what was he principally 
giving his (vn attention to? 

“A. Ty, most of the time he was working on what he termed 
his talking n__*hine.” 
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“@. 60. Do you remember what he was doing when you worked 
there for the Axle Company a short time in 1875? 

“A. I can’t say,that I do, more than my brother used to remark 
that Dan’s on that machine of his, and had better be doing something 


else.” 


The brother referred to is Hiram Drawbaugh, who now professes 
that he then knew the instruments to be perfectly operative and 
successful. 

The witness says that he has seen D and E, but gives no date, and 
never saw them used; says that he saw A, but that it had a mouth- 
piece in the middle; gives no date and never saw it used. 

This is all that the nephew, living in the village, knew up to the 
end of 1876. 

Two things in his deposition are striking: Daniel Drawbaugh 
testifies that he had C a good while before the wagon was painted, 
and that he actually had it on his bench while painting the wagon 
(defts, ii, 809, ans. 171). The Court will not believe that under 
such circumstances Drawbaugh repeatedly used B. Either G. W. 
Drawhaugh’s testimony is the result of that imagination which makes 
witnesses readily think they remember B, or else what he saw was 
a string telephone (he does not refer to electricity in connection 
with it), or else the better instrument, C, did not exist then. 

Another thing is, that he worked in the shop a good deal during 
1875, when it is alleged that D and E were produced ; he has only 
the vaguest recollection of having seen them at some time and never 
used them. (See for this the brief about D and E and pp. 125, 
178-180, supra. ) 

He also testifies (p. 628) : — 

*@. 49-50. Do you recollect whether the tin box on machine‘ B’ 
was closed at either end at that time? 

“A. It was closed at one end; this end next to the magnet; that 
I recollect of. 

*@. 51. Do you recollect what it was closed with? 

“A. Iwas under the impression that it was bladder; he was 
gathering up all the bladders around the country at the time from 
all the butchers. I know it was bladder, for | remember of’ asking 
him, and he told me that was what it was. 


*@. 52. Do you recollect of anything being attached to that 
bladder ? 
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ram was put upon his place. The bill which he produces is made out 
to “Drawbaugh and Sadler,” is receipted by “Drawbaugh and Sadler,” 
and dated June 10, 1871. He states that the ram was put in May, 
1871. As they only carried on business together one year, it is cer- 
tain therefore that the ram wagon was made in 1871, and not in 
1870, as G. W. Drawbaugh and Lee try to fix it. 

We submit that this failure is enough to condemn the usual prac- 
tive of the defendants, — attempting to fix the date of one event by 
proving the date of another, and assuming a connection between the 
two simply by memory, without any logical connection, though in 
this case there is an appearance of logical connection. It is settled 
therefore that this painting of the wagon was in the spring of 1871, 
and that George Drawbaugh had no knowledge of the talking ma- 
chine before that time. This becomes very important in a later 
part of the case. (See Joseph Ditlow in defendants’ surrebuttal, 
p. 521 and infra.) 

George W. Drawbaugh’s testimony about the other exhibits is 
(p. 627): — 


“@. 46. Please look at machine ‘C reproduced,’ and state when 
you first saw a machine like that, to the best of your recollection. 

“A. This machine, or a machine like it, I saw in 1874. 

“@. 47. Did you ever use it or witness its use at that time? 

“A. Yes. sir; I used it and witnessed its use by others. 

“@. 48. Please look at the two machines ‘F’ and ‘B,’ and state 
when you first saw machines like those, so far as you recollect. 

“A. Those machines, or machines like them, I saw first in the 
year 1870, while painting the wagon box that I have spoken of 
before.” 

“Q. 55. State whether you did or did not, from the time when 
you worked for the Haucks down to the time when you worked for 
the Clock Company, see a good many different talking machines in 
and about your uncle Daniel’s shop. What is the fact about that? 

“A. I really enn’t say whether I did or did not, in the year 1877 ; 
I know I seen different machines. From 1874 to that date I wasn’t 
much in the shop, — not a great deal, — only what short time I worked 
for the Axle Company. 

“Q@. 56. When you worked for your uncle Daniel in 1877, making 
the horse-power patterns and the clock cases, what was he principally 
giving his (wn attention to? 

“A. Thay most of the time he was working on what he termed 
his talking n shine.” 
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“@. 60. Do you remember what he was doing when you worked 
there for the Axle Company a short time in 1875? 

“A. I can’t say,that I do, more than my brother used to remark 
that Dan’s on that machine of his, and had better be doing something 
else.” 


The brother referred to is Hiram Drawbaugh, who now professes 
that he then knew the instruments to be perfectly operative and 
successful. 

The witness says that he has seen D and E, but gives no date, and 
never saw them used; says that he saw A, but that it had a mouth- 
piece in the middle; gives no date and never saw it used. 

This is all that the nephew, living in the village, knew up to the 
end of 1876. 

_ Pwo things in his deposition are striking: Daniel Drawbaugh 
testifies that he had C a good while before the wagon was painted, 
and that he actually had it on his bench while painting the wagon 
(defts, ii, 809, ans. 171). The Court will not believe that under 
such circumstances Drawbaugh repeatedly used B. Either G. W. 
Drawhaugh’s testimony is the result of that imagination which makes 
witnesses readily think they remember B, or else what he saw was 
a string telephone (he does not refer to electricity in connection 
with it), or else the better instrument, C, did not exist then. 

Another thing is, that he worked in the shop a good deal during 
1875, when it is alleged that D and E were produced ; he has only 
the vaguest recollection of having seen them at some time and never 
used them. (See for this the brief about D and E and pp. 125, 
178-180, supra.) 

He also testifies (p. 628) : — 

*@. 49-50. Do you recollect whether the tin box on machine‘ B’ 
was closed at either end at that time? 

“A. It was closed at one end; this end next to the magnet; that 
I recollect of. 

*@. 51. Do you recollect what it was closed with? 

“A. Iwas under the impression that it was bladder; he was 
gathering up all the bladders around the country at the time from 
all the butchers. I know it was bladder, for I remember of’ asking 
him, and he told me that was what it was. 


“Q@. 52. Do you recollect of anything being attached to that 
bladder ? 
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“4. I think there was, — either a thread or a piece of wire; I 
didn’t pay much attention to it.” 

This witness has not a very keen sense of the ridiculous, apropos 
of bladders. 

It cannot be doubted that Ais mind connects string telephones with 
his uncle’s work, —a string attached to the bladder. The defend- 
ants saw this and tried by a most deliberately instructing question 
to lead him away, but in vain. 

“@. 53. Ido not mean at the edges of the bladder, but across 
the middle of it, in front of the m: agnet ; do you remember whether 
there was any thing attached to it there or not? 

“A. Ican’t s: ay that I do; I didn’t pay enough attention to it to 
examine it closely.” 

Then the witness is called upon to speak of Drawbaugh’s financial 
condition (p. 628) :— 

“@. 61. Do you know what Dan’s financial circumstances were 
during the ten years prior to 1880? 

“4. He generally appeared a little hard up, I know that.” 

He says that his uncle was so poor that he frequently borrowed 
money of him, as much as two or three dollars at a time, and has 
never paid him for all the work that he did for him. 

Unfortunately we have got some better proof of the money rela- 
tions between Daniel and his nephew, and on examination it appears 
from the testimony of Jacob Evans, the miller (complts, ii, 97¥), 
that the miller refused to credit George Drawbaugh at times, and 
goods furnished to him from the mill were charged to Daniel, his 
uncle, but that they never hesitated to Jet Daniel or his family have 
whitever they wanted from the mill on credit. 


No. 92. Daniel B. Musser, p. 634. — Age, thirty four; Eberly’s 
Mills ; farmer ; lives in the same town with Drawbaugh, and has known 
him all his life; has lived close to the village since 1867; states that 
1 first saw a talking machine at Drawbaugh’s shop in 1873; it con- 
sith of an old tin box; B was the instrument; says that he fixes 
that bo@se he remembers that it was the year before his wife died. 
He says tt he saw it again in 1876, because he remembers that he 
cot his reape repaired in that year; he thinks he was there in 1878, 
though he has got nothing to fix that date by, and he thinks he saw 


H there then. 


No. 94. Isaiah Steigelman, p. 636. — Age, fifty-two; Shire- 
manstown ; shoemaker. Lives at Shiremanstown, three miles from 
Drawbaugh’s shop, and has known Drawbaugh for thirty years. 
Says he has only been at his shop once since 1867, and that was in 
August, 1878 ; he saw a talking machine there at that time; it was 
N. Saw Mr. Grissinger at the blacksmith shop outside ; it was not 
Theodore Grissinger. 


No. 95. P. B. Reeser, p. 638. — Age, fifty-nine; Shiremans- 
town; carpenter. Was at Drawbaugh’s shop in 1878 with Steigel- 
man, and having heard Steigelman’s testimony is rather inclined to 
say that it 1s correct. 

Never saw any others, and never talked through one; that is all 
this neighbor pretends to know. 


No. 96. Zaccheus Bowman, p. 639. — Age, forty-six; Camp 
Hill; farmer. It appears from this deposition and from Draw- 
baugh’s examination (defts, ii, 885, ans. 536) that Dr. Bowman, 
brother to the witness, was Drawbaugh’s family physician for many 
years. It would be supposed that he might know something about 
the alleged talking machine, and might be able to testify, but in- 
stead of calling Dr. Bowman, who was there, of course, constantly, 
as it is alleged that some of Drawbaugh’s family were frequently 
sick, they called Zaccheus, his brother, who says that he went there 
once with the doctor, he thinks in 1871 or 1872, and talking about 
his electric clock, “ Drawbaugh said, ‘I am now working on a machine 
that is to talk,’ and we just laughed at the idea.” As Dr. Bowman 
has not been called, it must be taken as an understood thing that up 
¢0 that time he had never heard of it, and that he does not now know 
anything of it which it is worth while to lay before the Court. Con- 
sidering the kind of stories that have been laid before the Court by 
people brought from a distance, —that they had heard somebody 
say that somebody else had heard somebody else say something 
about it,— it must be concluded that Dr. Bowman has no knowl- 
edge on the subject and does not believe the story. 
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No. 97. J. A. Moore, p. 640. — Age, forty-seven; Camp Hill. 
This witness, commonly known as Capt. Moore, has long been the 
owner and manager of a large institution called the “ Soldiers’ Or- 
phan School” at Camp Hill, about a mile and a half from Draw- 
baugh’s shop. He was the chief man of the Axle Company, hereto- 
fore several times spoken of. It was a copartnership, formed in the 
beginning of 1875, for the purpose of manufacturing the patent 
axles of Jacob Kline, father-in-law of Moore, and they arranged to 
occupy part of Drawbaugh’s shop, and for a whole year employed 
him as their chief machinist. He began to do some preliminary 
work for them in January, 1875, und they fully embarked in the 
business of manufacturing axles about April 1, 1875. They carried 
on the business through that year, but did not find it profitable ; car- 
ried it on upon a reduced scale in 1876, applying in that year their 
patented bearing to certain parts of reapers and mowers, brought to 
the shop for the purpose by farmers. They bought considerable new 
machinery, put it into Drawbaugh’s shop, and it remains there. 
They employed him to construct at his shop and at their expense 
special machinery, tools, etc., for the purpose of making the axles ; 
one was a drifting tool, which was commonly spoken of by the 
neighbors as a machine to bore a square hole ; others were for mak- 
ing the cones, etc. They put considerable money into their bus- 
iness; it does not appear precisely how much, but some checks 
produced by them show that before the last week in March, 1875, 
they paid about $1,000 to one man alone for machinery purchased ; 
in addition to that they apparently bought some other machinery, 
and certainly coustructed some and raised all the capital needed to 
carry on their business. Soon after they got started, an interference 
controversy arose between the Kline patents and some patents be- 


longing to a certain sewing-machine company. That interference 


controversy was carried on by Mr. Theophilus Weaver as solicitor 
for the Kline patent, and in the course of the testimony Drawbaugh 
Was examined as a quasi-expert on behalf of Kline. His deposition, 
which is a short one, was put in evidence during his cross-examina- 
tion (defts, ii, 1023), and is printed with complts, exhibits, iv, p. 
85. Captain Moore is son-in-law of Jacob Kline, the inventor of the 
axle; another son-in-law of Jacob Kline is Henry N. Bowman, a 
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witness called for the defendants in surrebuttal, p. 1135, who does 
not profess to have any knowledge of the talking machine, but who 
was employed by the defendants as a justice of the peace to go 
around with them and take forestalling affidavits. 

These three persons have lived for many years and still do live at 
Camp Hill, about a mile and a half from Drawbaugh’s shop. It 
would seem very clear that if there was anything in the nature of a 
talking machine at Drawbaugh’s shop during the year 1875 and the 
first part of 1876, the most active year of the business, or even 
during any part of 1876, no persons could have had fuller knowl- 
edge of it than the members of the Axle Company, especially includ- 
ing Moore, the principal moneyed man of it, aud Kline, the inventor, 
who was necessarily at the shep looking after the manufacture. It 
would appear, also, that, if these men knew anything of it, Henry 
Bowman, brother-in-law and son-in-law and neighbor, must have 
had considerable knowledge of it tov. The year and a half of the 
Axle Company is precisely the year at the beginning of which the 
claimant alleges that he produced D and EK, the first practical instru- 
ments, and at the end of which he heard of Bell’s invention. It 
is, therefore, a most striking epoch. Now the defendants have 
taken the depositions of Moore, Bear and Grove, three of the four 
members of the Axle Company, and of Henry Bowman, the other so.- 
in-law of Kline; they have not taken the deposition of Jacob Kline, 
but upon the cross-examination of one of our witnesses by them 
(Theo. Weaver, complts, i, 448, x-ans. 409) the fact_appeared that 
Kline, upon being applied to, stated that he knew nothing of the 
telephone, and, considering his personal relations to Drawbaugh and 
the Drawbaugh party through his connections with Henry N. Bow- 
man and Capt. Moore, it was their duty to call him if they wished to 
show a different state of facts. 

It must be taken, therefore, as a fact, first, that Kline, not called, 
knew nothing at all about the talking machine; that Bowman, who 
was called and not asked anything about the talking machine, knows 
nothing, and that the other witnesses, Moore, Bear and Grove, re- 


member only what they have testified to. Mr. Weaver, the solici- 


tor of the Axle Company, who had considerable occasion to visit the 
shop during 1875 in connection with that business, was called by us, 
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and is a fatal witness against the claimant. It must also be taken, 
since it is alleged that all that existed about the talking machine was 
freely made known to the public, that if these three witnesses, called 
from the Axle Company and from Drawbaugh’s shop, do not testify 
to enough to make out a case very clearly, that fact, together with 
the silence of the others connected with the Axle Company, is fatal 
to the defence. | 

Capt. Moore produced the books of the company, and from them 
and from memory his testimony is as follows : — 

George W. Drawbaugh worked directly for the company 115 
days in May, 1875. 

John B. Drawbaugh worked 12} days in March, 12} in April, 
and 64 in May, 1875. It appears elsewhere that John’s work in 
March was fitting up the shop before the manufacture began (see 
p. 90, supra). 

Harmon Drawbaugh worked three days in March, nearly all of. 
April, May, June and July, and about a third of the time from then 
to the middle of November; in April, 1876, he was also paid for 
sixty-six sets of axles at a dollar a set, job work. He was paid at 
the same time for a day and a half’s work done by his brother 
George, and later in April he was paid for working at “ Centennial J 
axles. 

The payments to Daniel Drawbaugh by the Axle Company are put 
in evidence from the books, and they are: — 

From April 1, 1875, to Aug. 6, 1875 : : . $122.50 
From Aug. 6 to Dec, 14, 1865. , . : . 182.20 
Dec. 18 . ;' . , . , . ' : : 5.50 
April 1,1876 . . ; . ; ; . 129.99 
May 22,1876 . . . . ° ‘ . . 10.00 
September, 1876 ;, , : , ‘ , - 9§.00 
January, 1876. : , : ‘ ' ‘ - 8.90 
November, 1876 i ; . ; . ‘ : . 20.00 


Making in all, amount paid by the Axle Company to Draw- 
baugh during the period beginning early in 1875, and 
ending in the summer of 1876 ‘ ‘ : ° - $484.05 
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The witness was examined about his knowledge of the talking 
machine. He says that, according to his recollection, Drawbaugh 
spoke to him of a talking machine, and showed him one (p. 600) : 


*Q. 22. About when was it, as near as you can remember, that 
he first showed you his talking machine ? 

“A. It was during the month of May, 1875. 

“@%. 23. Did he say anything about patenting the machine at that 
time; if so, what? | 

“4. He did; he said that he was unable to procure a patent him- 
self, and desired me to go in with him and get a patent for it. 

“@. 24. Did he offer an interest in the invention to any one who 
would go in and get a patent ? naar 

“A. Yes; he was anxious to have some one take hold of it with 
him who had the means to procurea patent and put it on the market. 
I was so fully engrossed with our own patent axle at the time that 
I told him I did not wish to go into any other new inventions. I 
would add, further, that we had also (I mean the firm) _another 
patent journal used for sewing machines, reapers, etc., which ante- 
dated our patent on the axle, and which we were also manufacturing. 

“QY. 25. Atthat conversation with Mr. Drawbaugh did he or not 
suggest any particular line of business in which he thought the talk- 
ing machines could be introduced ? 

“A. He spoke of the use of it in cities to supersede the fire 
alarm which existed at that day.. 

“@. 26. Please look at the machine ‘B,’ now shown you, and 
state whether or not he showed you that machine in connection with 
that conversation. 

“A. I believe this is to be the exact machine which he showed 
me during that conversation. 

“Q. 27. Do you recollect whether or not the end of the ; box 
next to the magnet was closed at the time of that conversation ? 

“A. It was closed with something thin, like a bladder, drawn 
tightly and tied around it like a drumhead. 

“@. 28. Do you remember whether cr not, while you were 
engaged ia business there, he had other talking machines around in 
different parts of the shop? 

“A. I never saw any in use. I saw a number of pieces of wood 
that were carved out in different shapes. I never had any conver- 
sation with him as to their use. 

(). 29. Did you fee! much interest in his talking machine at the 
time? 

“A. I did feel considerably interested in it, and told him, 
if it could be put to practical use, it would be a fortune to any per- 
son or persons who would succeed in bringing in out; leant remem- 
ber the words exactly, but that is about what I said to him. 

“@. 80. Did you take interest enough in it to inquire about it 
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afterwards, or to examine any of the machines that you saw lying 
about there ? 

“ | Objected toas argumentative and ambiguous. | 

“A. I observed him frequently working at machinery, that I 
thought was connected witb this same machine, though put up in dif- 
ferent styles and different shapes; I was not well enough acquainted 
with his objects at which he was at work, nor his designs, at the time 
to give an intelligible account of their working or what they were 
for; I made inquiry of him as to the purpose of a machine that was 
on a table in another room, which worked by a magnet, and pressed 
certain keys with the alphabet on, but I don’t know the object of it 
now; I didn’t examine any one that had reference to this talking 
machine. 

“@. 31. Are you able now to identify any of the machines that 
had reference to this talking machine, other than the instrument 
‘B,’ now lying on the table before you? 

“A. I donot think I could recognize any other. 

“@. 32. When Drawbaugh spoke of using the talking machine as 
a substitute for the fire-alarm telegraph, did he state how he thought 
of using the machine; whether by batteries, or by magneto-elec- 


* — 
tricity ? 


“A. He spoke of using it, as this was used, by an electro-mag- 
net; this is the expression I understoud him to use.” 


That is the best that can be stated by a man who was actually en- 
gaged in that shop during the year prior to the date of Mr. Bell’s 
patent; this fact of itself was fatal to Drawbaugh’s claim. Capt. 
Moore’s story is inconsistent with the existence of any practical 
working instrument, for if there had been such a thing Moore, one 
of the few men of education called by the defence, would certainly 
have seen it and heard it. Moreover, the only instrument that he 
ever saw, according to his story, is B; and this, not dismantled and 
superseded but in working order, the bladder on, if there be any 
truth in his story, was the only instrument shown him when he was 
asked to put money in. The fact that there was no better 
instrument than B in 1875 —this is the most that Moore alleges — 
is fatal to the claimant’s case. He says expressly that he saw 
pieces of wood, that he did not know whether they were talking 
machines or not, but that he never saw any machines actually put 
.ogether except B. What he did see and hear about it during that 
whole year never led him to talk through it; this could only be 
because the impression left on his mind was that it was a curiosity 
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to look at, but not a thing to use; no general recollections are 
worth anything against this positive fact. 

This positive testimony of their own witness is entirely fatal to the 
story told by their other witnesses ; the testimony of an intelligent 
man, the owner and principal of a large school, a man of means and 
energy, is worth more to the Court than that of fifty common farm- 
ers and farm laborers, habitual or casual visitors at the shop, without 
the intelligence to know what they saw, or the ability to report what 
was exhibited there. 

His testimony, however, is very significant in another view. 
Whatever machine it was that was shown to him, the use to which 
Drawbaugh said he was going to put it was “to useit in cities to su- 
persede the fire alarm, which existed at that day ” (ans. 25). “He 
spoke of using it [for the fire alarm], as that was used, by the electro- 
magnet; this is the expression I understood him to use” (ans. 32, 
p- 651). Now B was used with a battery transmitter, and not 
with a magneto transmitter, but Drawbaugh had made a magneto 
key in 1874, and thought it of great value; we have no doubt that it 
was mistaken by the witness, and that he has been led to believe that 
it was a talking machine; for we know as matter of fact that Draw- 
baugh stated that one of the particular uses which he proposed to 
make of that magneto key was to use its electro-maguet as distinguished 
from batteries — precisely the distinction pointed out by this witness — 
for the fire alarm in cities. Drawbaugh carried it to Harrisburg, and 
showed it to Keifer, the electrician who had put up the fire alarm, 
with a view to its use for that purpose (Keifer, complts, ii, 1280). 
And more than that, his famous advertising card expressly mentions 
the fire alarm as one of the valuable uses to which it can be applied 
(p. 106, supra). It cannot be doubted that the machine which Moore 
did see, and which he has in his mind, was the magneto key, and that 
after the lapse of years, and under the influence of the talk in the 
neighborhood, he has been led to believe —the distinction never 
having been brought up to him — that the thing which was shown 
him, and which he felt an interest in, was the talking machine, — 
whereas it was the magneto key of Drawbaugh’s advertisement. 

The effect of the substantial want of knowledge on the part 
of the members of the Axle Company of any talking machine has 
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been considered fully in the body of the brief. (See also Bear, No. 
101, p. 215, infra; and Grove, No. 106, p. 226, infra.) 


No. 98. W. N. Kline, p. 654. — Age, forty-four; Shiremans- 
town; fire-insurance agent. This is not the Kline of the Axle Com- 
pany, but an entirely different man. He lives three miles from 
Drawbaugh’s shop, and became acquainted with him July 17, 1867. 
On that day the witness went to work for David Stevenson & Co., 
in Harrisburg ; they were then employed making patterns for molasses 
faucets for the Drawbaugh company, and Drawbaugh directed witness 

about the work. He says that in 1867 vr 1868, when putting up 
these faucets, “Drawbaugh said to him that the time would come 
that we would talk face to face at a great distance” (ans. 2). 

“QY. 7. Did Mr. Drawbaugh say anything to you at that time 
about making experiments with a view to enabling a person to talk 
to another to a distance? 

“A. Not to my recollection. 


“@. 8. When did you next have any conversation with him 


about talking to a distance as if face to face? 
“A. In the fall of 1877.” 


He says that at that time he met Mr. Drawbaugh on the road, and 
a conversation ensued : — 


“He was then telling how his talking machine was working, and 
J questioned him then how he could talk such a distance as he said. 
He said it was done by electricity. Then he explained it fully to 
me as to how it works, but said be was too poor to get it patented ; 
that if he could get some help, there was money init. That is about 
all the substance of that” (ans. 9). . 


The witness says that he first saw a talking machine at Draw- 


baugh’s shop in the spring of 1879, and then talked through it; he 


thinks it was P. 


Now this is another instance where a man not directly in the em- 
ploy of the Faucet Company, but working for it in 1867 and at least 
the earlier part of 1868, obtained from Drawbaugh the information 


that “the time would come,” but without any pretence that he was 


then even experimenting with that end in view. 
If Drawbaugh had the conversation related in 1877, it is another 
instance in which he pretended to his ignorant neighbors that he had 
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an invention which he could get patented at once if he had the 
means, and that there was money in it, whereas he knew perfectly 
well that it already was in extensive commercial use. 

The witness next shows how unreliable he and similar persons 
are. The case of the instrument P contains a transmitter and a re- 
ceiver; the transmitter part consists of a short mouthpiece about an 
inch long which is to be spoken into; the receiving part has the ear- 
piece at the end of a flexible tube which is now three feet long. The 
wituess thinks that they then had a tube perhaps six or eight feet 
long, and in this experiment Drawbaugh spoke into the transmitting 
part of this instrument and the witness listened at the receiving part 
of the same instrument. They therefore could not have been mvure 
than six feet apart, and might have been much less. The witness is 
quite deaf in one ear. When he put the listening tube to his well 
ear, which of course shut off the sounds through the air and allowed 
nothing to be heard except what came through the instrument, ap- 
parently he could not make out much; at least, he says that he does 
not remember what he heard. Then when he put the listening tube 
to his deaf ear, leaving his well ear exposed to the voice of the 
speaker less than six feet away, — wonderful to relate, — he heard 
perfectly well what was said through the instrument. 

*T put that to the ear in which Iam hard of hearing, an] he spoke 
into the other side of the instrument and said that Harrisburg was 
situate.l on the banks of the Susquehanna River; this was on the 


deaf ear; it was as distinct as could be; that is what mikes me re- 
member it, because [ hid not heard anything in that ear since I was 


a young man” (ans. 19). 

The witness did not seem to realize t he ludicrous character of his 
answer. 

He said on his redirect examination that Drawbaugh explained it 
to hi, but upon the cross-examination it appeared that the explana- 
tion merely was (p. 657) :— 

* He said you could just speak into a tube like I found it after- 
wards, and you could hear at the other end the very word that was 


spoken in. 
“ Q. 26. Was that substantially the explanation he gave you of 

how it worked ? 

* A. That is to the best of my recollection now.” 
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Then he was asked to state everything else that Drawbangh had 
ever stated about the machine, and he said he could not remember 
anything else in particular, Upon redirect examination, on being 
asked leading questions, he at once assented to them, and professed 
to remember what was asked of him, and then a further cross-ex- 
amination developed the fact, which was true of him as of a good 
many of the others, that it is impossible for such witnesses, with 
such memory as they have, to state the substance of what they 
heard on the subject, though under the influence of leading questions 
which include specific statements they can be easily brought to 
assent to them. Now supposing that a witness does that with per- 
fect honesty and can have specific details really recalled to his 
mind when mentioned to him, nevertheless it is true that his testi- 
mony in such case is worthless, for all that the Court can possibly 
know from him is, certain matters or details previously known by 
others'and suggested to him; whether other parts of the conversa- 
tion were such that the conversation taken as a whole would give 
a different idea, the Court can never know, for it is impossible for 
the complainants to be in a position to suggest details or to lead him 
by that kind of interrogation. The moment it appears, therefore, 
that a witness cannot relate what he saw or what he heard, in answer 
to a general question, but requires leading and suggestive questions 
to bring out any parts of it, that moment the whole testimony of 
that witness is unreliable and worthless. 

The witness makes another answer which shows the manner in 
which he and others gloss over their duty to their oath and the Court. 
It is not enough to make a statement evidence that the witness shall 
swear that “to the best of his recollection” it is true; he must be 
able to state that he knows it is true. He may believe it and have 
no recollection to the contrary, and, with the intelligence and training 
of the ordinary countryman, he may justify his conscience in swear- 
ing to it as true “to the best of his recollection,” — but he has no 
recollection worth referring to. Now the Court will find throughout 
this case that avery large amount of the defendants’ testimony is ob- 
tained in answer to questions requesting the witness to state “ to the 


best of his recollection,” or that the answers are similarly qualified. 
Whatever that phrase may mean to a lawyer, or to men of trained 
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7” minds, it means for the country witness that he may state what hap- 
pens to be in his mind, and muy satisfy his conscience by the feeling 
that he does not mean to tell a lie; and yet his recollection may be 
so indistinct and feeble as to be worthless. When questions are put 
to the witnesses one after another, not to state what they know nor to 
state what took place, but to state “to the best of their recollection,” 
we cannot doubt that the feeling among all the witnesses is that it is 
enough for them if for the moment there is nothing in their minds to 
positively contradict what they say. We are sure, when this mode 
of handling witnesses is habitually adopted, that it is because counsel 
know that they cannot get the witnesses up to the lawful condition. 
It is in effect tampering with the conscience of the witness. 


No. 99. Jacob G. Landes, p. 659. — Age, fifty-eight. Lives at 
Mechanicsburg; pattern maker; has known Drawbaugh for forty 
years. He says that Drawbaugh moved to Mechanicsburg in the 
spring of 1876, and within a couple of weeks afterward he told the 
witness that he had made a machine by which one could talk the 
whole length of Me-hanicsburg as distinctly as though a person was 
talking inaroom. He said that it could be used for several miles ; he 
described it, but the witness did not understand the description ; he 
said he would take a patent out on it if he could secure the means. 
Observe that it appears from Drawbaugh’s own deposition that during 
that very fortnight he hid received about $1,400 in cash, and it is the 
worst folly to ask the Court to believe that Drawbaugh could not out 
of that have saved $50 for a patent if he thought it was going to 
make his fortune. Specifically the witness said (p. 660) :— 

: “A. 4. He told me that he had made a machine; he called it a 
talking machine or speaking machine. I don’t know which of those 
words he used; he said that he had tested it, and that he could hear 
distinctly, —the distance of the length of Mechanicsburg was the 


distance he gave, — just as distinctly as though a person was talking 
in a room; that is about the idea he gave of it.” 


> He said it would take the place of a telegraph, and that he would 
i take out a patent on it. The witness then says on cross-examination 


ae that he had another conversation with Drawbaugh (p. 660) : — 


“X A.10. It was some time after this conversation; it might 
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have been six or eight months, that he said he was going to get it 
patented. He then expressed nothing concerning the means; he 
said that he had it so that he was going to get it patented.” 


If this testimony is to be taken as fact, it cannot be doubted on 
comparing these two conversations that Drawbaugh meant in the 
fall.of 1876 that he was then going to get it patented, and had then 
got it in a condition to get patented, implying that it was not before. 

But this witness’s whole testimony consists of nothing but a 
confusion of ideas. He testified on the redirect examination (p. 
661) :— 

“(@. 14. In the second conversation, which you have spoken of, 
six or eight months after the first, when he told you he was going to 


get the talking machine patented, did he or not say that he then ex- 


pected some one to belp him? 
“A. He spoke of having received assistance, or received some 


person to stand at his back, or something of that kind. I don’t ex- 
actly recollect the words that he used.” 


Now in the fall of 1876, —six or eight months as the witness says 
after March, which would be’somewhere along in October and No- 
vember, — Drawbaugh had not received any assistance, or any prom- 
ise of any, or any expectation of any, about the speaking telephone, 
but he had just received assistance and a person to stand at his back 
about his clock, to wit, he had just made an arrangement with R. E. 
Shapley, evidenced by a writing dated Nov. 8, 1876 (complts, 1, 592), 
and in pursuance of negotiations which had been going on for about 
a month or six weeks, according to which Shapley, who had a couple 
of thousand dollars to spare, was to pay for patenting a clock, and to 
furnish means for carrying on that business, and had advanced $20 
on account of it. It is perfectly clear that it was the clock the wit- 
ness heard of. A govd many similar instances are proved; no 
one can tell how many more exist. (See N. W. Kahney, No. 39, p. 
283; Landes, No. 99, p. 660; Updegraff, No. 120, p. 1127; Rupp, 
No. 58, p. 454; Shettel, No. 28, p. 218; W.S. Dellinger, No. 59, 
p. 470; J. A. Moore, No. 97, p. 650.) 


No. 100. John A. Taylor, p. 661. — Age, forty-five; Lower 
Allen township; has known Drawbaugh since 1846. Says that 
about the middle of September, 1867, Drawbaugh paid him between 
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two and three hundred dollars, if his memory serves him right, the 
balance of an old debt which Drawbaugh owed him for some years. 
He was once at Drawbaugh’s shop, he says, with Ezekiel Worley, 
defendants’ witness No. 34, p. 78, supra, and the witness thinks it 
was about 1873. 

“ Y. 8. Did he show you any talking machines at that visit? 

“A. Not that I recollect of; he was telling us about his talking 
machine. 

“@. 9. What do you remember that he told you about it? 

“A. I don’t remember anything more, than that he was telling 
about the talking machine, — by electricity or something of that 
kind.” 

“_X Y.18. Did you ever have conversation with him about talk- 
ing machines, other than what you have already stated ? 

“A. I think we had some the last year or so; before that I 
don’t think we had, because I saw him so very little; the election 
is held at my place, and I would generally see him when he came 
to elections; I might have perhaps seen him between those times 
occasionally ; I would just exchange a word or two with him, that 
is all.” 

The witness says he thinks they have had some talk together the 
last year or two. It is clear from this witness’s testimony, given in 
18381, that he does not pretend to have any knowledge on the sub- 
ject until the alleged visit in 1873, and that, if he heard anything 
at that time, it came to him as new. 

In the growth of memory which has been so remarkable on the 
part of defendants’ witnesses in this case, they had the enterprise to 
produce on surrebuttal, in 1884, George A. Spangler (p. 463), who 
worked at Taylor’s blacksmith shop about 1869, and who testified 
that it was common talk at Taylor’s shop at that time. It seems a 
little ludicrous to produce a man in 1884 to testify that the defend- 
ants’ own witness Taylor knew a great deal more about the machine, 
and knew of it a great deal earlier, than Taylor himself, testifying in 
chief, had the least idea of. 


No. 101. Wilson Bear, p. 663. — Age, forty-one; Camp Hill; 
dealer in cattle. He was one of the Axle Company. His allegation 
is, first, that he was at Drawbaugh’s shop in the fall of 1874, when 
he saw A. He was with Crawford, who says that Drawbaugh ex- 
plained to them the instrument. \ (See Crawford, defts, i, 65; 
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p. 25, supra.) The witness Bear became interested with Kline in 
the axle patent in June, 1874, and the whole of his testimony about 


the talking machine is as follows (p. 664) :— 


“@. 9. Between the time when you became interested with Mr. 
Kline in that patent and the time when the affairs of the Axle Com- 
pany were wound up [beginning of 1875 until summer or fall of 
1376], did you know anything about Mr. Daniel Drawbaugh having 
a talking-machine invention? . 

“A. I know of him showing me, in one of the rooms of the build- 
ing, a place in the building, as I remember that he did not invite 
every one into, to show his invention. I remember of seeing wires 
in this room. ‘The recollection of them that I have is that they ran 
down through the floor ; and I remember of seeing other machinery, 
and cannot say exactly what they were to be used for, as I take very 
little interest in patent rights. I have no doubt, as Mr. Drawbaugh 
has explained to me often about his inventions, that he spoke of his 
talking machines. | 

“@. 10. Have you any recollection or impression on your mind 
of Mr. Drawbaugh’s asking you to take an interest in his invention 
of a talking machine and furnish capital for patenting and intro- 
ducing it? 

“i. Ihave a faint recollection. ' 

“@. 11. What is your impression as to the time when you did 
that ? 

“A. At the time when we were manufacturing axles, — the Axle 
Company.” 

“XY. 12. What explanation did he give you about his inven- 
tion ? ; 

“A. Mr. Drawbaugh often explained to me about his inventions, 
and told me about them, but I was so little interested in these things 
that I really paid no attention to them, and can't tell now what his 
explanation was. I remember seeing one of bis instruments.” 

This answer is very instructive. Here was a man who was at the 
shop, embarked in business there, the constant employer of Draw- 
baugh during the year before the Bell patent, and when pressed by 
the defendants to state whether he knew anything about Drawbaugh’s 
having a talking machine, is only able to saw that he saw wires. 
Undoubtedly there had been wires there for the clock for several 
years, and for the telegraph instruments and hotel bells. He says 
that he saw some machinery in Drawbaugh’s private office, but can- 
net saw what it was for, and then followed an answer which illus- 


trates the state of mind of the community. The witness has been 
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so infected with local feeling that, although he has not the slightest 
memory of ever knowing anything about the talking machine, he is 
brought to such a state of mind that he is ready to say he supposes 
Drawbaugh must have talked to him about it, although he remem- 
bers nothing of the kind. The last phrase of his cross-ans. 12 
does not, either impliedly or in terms, refer to the telephone instru- 
ments. He saw some machinery, he says, not knowing what it was. 

This deposition is fatal to the notion that during the time of the 
Axle Company the shop was full of practical speaking telephones ; 
that their existence was the chief topic of conversation in the neigh- 
borhood, and that Drawbaugh was burning to get everybody to go 


in with him. 


No. 102. William Senseman, p. 668. — Horse trader; lived at 
Eberly’s Mills from the spring of 1872 to the spring of 1873; during 
that time was at Drawbaugh’s shop (p. 668) : — 


“@. 6. Did he at that time, while you lived there, show you any 
of his talking machines? 

“A. He did. 

"Q. 7. Did he talk to you through any of them, or not? 

“A. He did; through a small tube, or tin can, or something he 
had, from a small room up stairs. ’ 


That is his description of what Drawbaugh talked through, and so 
fur as that description goes it means a string telephone. It could be 
met perfectly well by a string telephone which might easily be run 
up through two or three stories. 

He then testified : — 


“@. 10. Could you hear and understand through the machine 


what he said to you? 
* A. Icould hear, and some of the words I could understand. ’ 


That is not a practical speaking telephone. 

B, C, F and I, and none others are placed before him, and he 
is thus led to say that he thinks those were the machines he saw 
at the shop. And then when he is asked whether Drawhaugh was 
working and experimenting with these talking machines at that time 
he assents. But his recollection is vague (p. 670) : — 
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“XX YY. 19. Was it one of these instruments you put your ear 
to? 

“A. That I can’t say positively ; you know it was in 1873. 

“X QY. 20. Was the instrument you listened at like one of these 
four; if so, which one? 

A. It was something of the kind; I wouldn’t say positively it 
was one of them. 

“ X (Y. 21. How did he come to talk to you on that occasion ? 

“A. Iused to visit him, and he told me his idea was to convey 
sound, and he thought he could do it; that he had made differe:t 
machines, but had never made anything out of it. . 

“X QY. 22 And it was after the talk between you about convey- 
ing sound, and after you and he had conversed several times about 
what he had done, that he talked through the machine to you, was 
it? 

"4. Tea.” 

Redirect by Mr. Hill. 

“Q. 23. In your twenty-first cross-ans. you say he told you he 
had made made different inachines, but had never made anything 
out of it; what kind of machines; talking machines, or other ma- 
chines ? 

“A. That he didn’t say.” 


That is not the language of an inventor who already for 3ix years 
had had practical working instruments, —“ he thought he could do it.” 

On redirect 23, he is asked whether it was talking machines or 
what kind of machines, Drawbaugh referred in that conversation. 
“Ans. That he didn’t say.” Then the witness is asked upon re- 
direct examination whether he did not understand Drawbaugh, by 
the phrase, “never made anything out of it,” to mean that he made 


any money out of it, and again-t objection he is amiable enougb to 


a-sent to the proposition. 


No. 103. Wilson N. Miller, p. 671.— His father ran the grist 
mill at Milltown from April, 1873, to April, 1874, and if the talking 
machine was so well known it is rather extraordinary that his father 
was not called by the defendants as a witness about it, but he was not. 
Witness says, that from June, 1876, to April, 1878, he was station 
agent at White Hill station (the station used by Drawbaugh) ; that 
from January, 1876, and during the time he was station agent he 
was also employed in his father’s warehouse near the station; that 
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Drawbaugh used to go backward and forward from Mechanicsburg 
to White Hill. 

It may be here remarked that it was hardly consistent with the 
notion of the claimant’s poverty that he moved to a place six or 
seven miles away from the shop and paid to ride back and forward 
every day. The witness then says (p. 672) :— 


“@Q@ 20. Do you recollect the fact of his showing you a talking 
machine that he had in his hand, as he was about to take the train 
at one time, while he lived at Mechanicsburg ? 

* { Objectet to as leading and assuming. | 

“A. He had a talking machine one evening, as he took the train 
to go to Mechanicsburg. 

"“@. 21. Did you have any conversation with him about it at 
that time’ . 

©" A. Yes, sir; but I don’t remember what it was. 

" @. 22. - While he was living at Mechanicsburg, did you have 
any conversation with him about furnishing a talking machine for 
you for use for your business purposes ? 

“{ Objected to as leading. | 

“A. Yes, sir; he said he would put up a line between White 
Hill and Shiremanstown, if I could get u-e of the poles. 

*Q. 23. What poles? 

"A. The telegraph poles along the railroad. 

*@. 24. For whom did he propose to put that line, for whose 
use? | 

* 4A. For our use —in my father’s business. 

*@. 25. Where were the instruments to be located ? 

"A. Nothing was said about that; I was to have one at White 
Hill, and my father was to have the other at Shiremanstown; but 
nothing was said as to whether the instrument was to be put in the 
station or warehouse. 

“@Q. 26. State the substance of that conversation, as nearly as 
you remember it. 

© A. Lasked him about what it would cost to put aline up there, 
and whether he thought that we could use it that distance; he 
said we could, and a great deal further than that; he said he didn’t 
know at that time what it would cost; he said afterwards that it 
would cost $25 or $30, if we could get the use of the poles; I 
promised him I would find out whether we could get the use of the 
poles, and at the same time I was doubtful whether I would stay 
there any length of time; I never mide any inquiry about the 
poles ; he asked me several times whether I saw those parties about 
the poles; I told him I did not, but kept him under the impression 
that I would. 

“@. 27. Who was to furnish the wire and the instruments, in 
case you got possession to put up the line? 
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“A. . He said he would furnish everything — Drawbaugh. 

“ @. 28. Prior to his showing you the instrument at the rail- 
road station, bad you ever had any conversation with him about his 
talking machines ? 

“A. Yes, sir; but I was so little interested that I don’t know 
what it was any more; I might say, that my business there was about 
some money that he owed my father for coal; in the conversation I 
found that he had no money, and I didn’t ask him for it. 

“Q. 29. Referring to the time when he showed you the talking 
machine at the railroad -tation, do you remember whether that was 
about the time when he first began to live at Mechanicsburg or not? 

“ A. I don’t remember. 

“ Y. 30. Referring to the time when you first talked about put- 
ting up a line from White Hill to Shiremanstown, do you remember 
whether that was about the time when he first began to live at 


Mechanicsburg or not? 
ee / b] " 4 ° b 
A. I don’t remember; it was in the summer, but I can’t remem- 


ber what month. 
“X @Y. 31. Please to describe the instrument you say he showed 


you at the station. 

“A. I don’t know whether I can, exactly. 

“" X VY. 32. Tell me what you remember about it. 

‘A. It was a small wooden box with a tube to it to talk in; as 
near as I can tell it was about five or six inches across and about an 
inch and a half thick.” 

We have got, first, the fact that at this time when speaking tele- 
phones were making a great deal of noise in the word, the conversa- 
tion that Drawbaugh had with him about his own instrument was 
such that the witness does nut seem to have been instigated to take 
any step to get the use of it. The whole of this witness’s testimony 
is immaterial, because he does not profess that anything he knew was 
before June, 1876. The strongest statement he makes is that it was 
between June, 1876, and April, 1877, though perhaps he qualifies 
that somewhat by saying that it was in the summer, though he can- 
not remember what month. Tis description of the instrument allezed 
to have been shown to him, given in ans. 32, does not directly 
identify it, but seems to point more towards A thau towards any of 
the other instruments. In ans. 32, p. 675, he says it was a small 
wooden box with a tube to it to talk in; “as near as I can tell, it was 
about five er six inches across, and about an inch and a ha'f thick.” 
Now, if at any time, even in the summer of 1876, Drawbaugh was 
goivg around with A to show, it is certain that he had not got D and 
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E; they are very much better instruments than A, for Drawbaugh 
so states, and that is a fact. They have permanent mignets; A 
canuot be used as a transmitter at least without a battery, and it is 
inferior as a receiver. 

But the date of the conversation of this witness is afterwards 
established to be a good deal later; he testified on direct examination 
as follows (p. 675) :— 


“Q. 28. Prior to his showing you the instrument at the railroad 
station, had you ever had any conversation with him about his talk- 
ing machines? 

"A Yes, sir; but I was so little interested that I don’t know that 
it was any more; I might say that my business there was about 
some money that he owed my father for coal; in the conversation I 
found that he had no money, and [ didn’t ask him for it.” 


It is clear from this that he first had a conversation with Draw- 
baugh at some time when he was at Drawbaugh’s shop about some 
money which Drawbaugh owed his father for coal, and that that con- 
versation was before he saw the instrument at the railroad station. 
Now we can fix the date of that first conversation by a writing. 
Drawbaugh, in his deposition (defts, ii, 896), seeking to account 
for the use of some of his money which he had not spent on a talk- 


ing machine, produced his printed advertising bill head. On it is 


written a receipt for coal and freight, $12.20, paid by Draw >augh 
to J. R. Miller, and receipted tor by W. Miller, the witness. It 
was written on one of Drawbaugh’s printed bill heads, and was there- 
fore, of course, written at Drawhaugh’s shop. Driwbaugh (x-ans. 
1756, 1757, defts, ii, 1118) does not remember when the bill was 
imide nor the circumstances about it, except that Miller came to his 
shop to ask him for money. We called this same witness Mil'er, 
had him produce his father’s books, and proved by him and them 
(complts, ii, 1198) that the only amount charged in the books 
from the beginning of 1876 to the spring of 1878 against Drawbaugh 
was $6.31 for three little lots of coal, the first of which was delivered 
Dec. 14, 18763 and all this was paid for at one time, April 4, 1878. 
It would rather appear that the coal and the freight, $12.20, in the 
bill of April 38, was paid for in cash at the time, because it did not 
get charged in the book. The witness kept the books of his father. 
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The defendants, in surrebuttal, recalled him (p. 398) and proved 
that there were two transactions with Drawbaugh, the coal charge 
amounting to $6.31, and the other charge of the bill $12.20, but 
they did not suggest that Drawbaugh had bought and charged coal 
or anything else before the entry of Dec. 14, 1876. It is certain, 
therefore, that it was not until after Dec. 14, 1876, and presumably, 
from the accounts, not until after November, 1877, that this witness 
went to Drawbaugh’s shop to dun him for money due his father, 
because he never owed his father any until after Dec. 14, 1876. It 
is clear, therefore, from these papers, that the time when he went to 
the shop about the money which Drawbaugh owed his father for coal 
must have been after Dec. 14, 1876, and probably in the spring of 
1878. His express testimony, on direct examination, is that the 
instrument shown him at the railroad station, of which the witne-s 
continued to be the keeper until April, 1878, was shown him after 
hat visit to the shop (ans. 28, quoted p. 221, supra). Now it is 
altogether satisfactory to complainants that the defendants should 
prove that in the summer season of 1877 Drawbaugh was showing A 
to persons whom he wanted to have take and use his talking machine. 

This is one of those instances pretty frequently met with where 
the statement of the witness as to what took place is possibly 
true; where the date of the occurrence, resting, as first stated, 
merely on memory, and more or less favorable to the defendants 7f 
at the date alleged, is shown by clear written evidence, and by the 
necessary and logical connection of facts, some of which are fixed by 
written evidence, to be at a period so much later thin that testified 
to by the witne-s as to be inconsistent with the claimant’s story. 
The continued recurrence of these instances not only destroys the 
value of the witnesses directly affected, but shows the worthless- 
ness of all that class of testimony, for when we get an opportunity 
to really apply a test, we find, in instance after instance, that the 
effect of the deposition is destroyed, or else it becomes proof favora- 
ble for the complainants. We have a right to judge the whole by 
these frequent samples. 

Miller and his father are good witnesses for complainants in 
another way. 

If Drawbaugh had had a talking machine while the witness’s 
father run Eberly’s Mill, 1872--3, the witness himself and his father 
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would both have known of it. The facts that his father had the 
mill, was not called, and that the witness knew nothing of any 
-ulleged telephone before the date of Mr. Bell’s patent, were proved 
on the defendants’ proofs in chief. The defendants recalled this 
witness in surrebuttal (defts, surbtl, 398), and the moment the 
complainants directed attention to this point the defendants felt its 
weight so seriously that they directed the witness not to answer our 
questions, and did not dare to put any question to break the force of 
it. 


No. 104. William L. Gorgas, p. 676. — Drawbaugh’s claim is 
that he had practical speaking telephones as early as 1867 or 1868, 
and continually during the time of the Faucet Company. ‘The testi- 
mony for the defence, especially that introduced in surrebuttal, if it 
be worth anything, amounts to an assertion that he had practical 
speaking telephones and that their existence and presence in his 
shop was well known, and was the subject of common talk in the 
community in 1868, 1869 and 1870. A number of witnesses were- 
produced merely for the purpose of testifying that they heard it 
spoken of. Now the first persons to inquire of whether this be true 
or not are obviously the members of the Faucet Company and those 
who worked fer them in that shop. This matter has already been 
alluded to in the body of this brief. The present witness was one 
of the members of the Faucet Company, or “ Drawbaugh Manutfac- 
turing Compny ” as it finally became ; his father, William RK. Gor- 
gas, was another. The father was the treasurer of the company, and 
the son was the bookkeeper, timekeeper and superintendent for a 
considerable part of the time and up to Sept. 16, 1869. The son, 
W. L. Gorgas, is now called to prove the money transactions be- 
tween Diawbaugh and the company, and throughout his whole 
deposition, whichextended over two days and covered twelve printed 
pages, the defendants did not once say telephone to him. There is 
not a hint of it in the whole of his deposition, — question or answer. 
He not only was occupied with the company in the manner stated, 
but his father was one of the wealthiest men in the neigh»orhood of 
Drawbaugh’s shop, being worth about $90,000 (see deposition of 
George W. Mumper, complts, ii, 1101), living less than a mile from 
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the shop until the fall of 1877. Up to 1875 or 1876, Luther Gorgas, 
the son, lived with his father all or most of the time. We must 
take it then that this gentleman, a constant and daily attendant at 
the machine shop after September, 1869, who with his father put 
about $6,000 into the pump company, as well as his father, a man 
of large means, living near Drawhbaugh, never knew anything about 
the existence of the alleged talking machine. Subsequently, and in 
surrebuttal (p. 1128), the defendants called the father also and did 
not once say telephone to him in his deposition. 

These two depositions, together with those of other members of 
the pump company and the workmen of it, leave not the slightest 
doubt that the talking machine was a thing unknown to the mem- 
bers, officers and workmen of that company ; and that, being an es- 
tablished fact, there can be no doubt that it did not then exist, and 
that all the story of the common rumor and report about it is false. 
It will be remembered that William L. Gorgas and his father, and a 
number of the others called, are not the complainants’ witnesses ; 
they are the defendants’ own witnesses. They are not only men who 
were known as connected with the pump company, but they were 
men who, from their position and means, would have been applied 
to by Drawbaugh if he had anything likely to interest a capitalist. 

The payments to Drawbaugh actually made in cash by the com- 
pany, as stated by Mr. Gorgas from the books, were (pp. 682, 683) : 
Sundry payments in 1867. : R . . - $115.00 

“eee ‘ , . a 13.20 
a . . . . . 37.39 
ot. aa ei ‘ . . 13.68 
we) ae : . ‘ . . 62.58 
*¢ 1878, July 19, being division of pro- 

ceeds of sale to Haucks : , , . ° 425.00 
Final division May 1, 1876 . ‘ , . ° 51.13 


$717.98 


His assessments as a shareholder were (p. 679) $2,186.33 
Of this he paid in cash . : ' ; . $1,210.00 
6 ‘¢ in labor, etc. ; , 976.33 


OA TD 


$2,186.33 
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In addition to this he received from this concern for certain rights 
under his patents : — 

Cash (defts, ii, 871). ‘ ° ‘ - $5,000 00 
Stock at the price actually paid - others. ‘ - 1,000 00 


Thus his total receipts in the matter of the faucet company 


were : — 
Cash . ‘ ' ‘ , ‘ ‘ . $717.98 
Earned for labor . ‘ , ‘ ° ‘ ° : 976.33 
Price for which he sold his remaining interest in his 

patents (v. p. 195, supra) . ‘ ‘ ‘ ° . 6,000.00 


$7,694.31 


Received as follows: — 


Actual cash . , : , , ‘ ‘ ‘ . $5,718.98 
In stock, with assessments paid . , , ‘ - 1,976.33 


$7,694.31 


This stock, with the assessments paid, of course constituted 
property on which he could meanwhile borrow. 

Now, one would hardly call the recipient of this “ miserably poor” 
during the years when it was coming in, nor while he owned the 
double house and blacksmith shop which he bought with the money. 

Upon cross-examination the witness gave a list of the persons who 
were members of the company, nine in all (defts, i, 686), and states 
that at times they had as many as eight hands employed; gives the 
true date of Hoffman's work, which is already stated in the abstract 
of Hoffman’s deposition (p. 136, supra), gives the date of work for the 
Mill-Bush Company, and that Drawbaugh was the mechanic and 
designer, $5.00 a day being charged ‘for his time; gives the date of 
the sale of the tram to Zacharias & Son already referred to, and 
finally furnishes the bill head of the company, the advertising part 
of which is as follows (p. 688) :— 

“Drawbaugh Manufacturing Company, Box 46, Shirem: instown, 
Pa. Manufacturers of Drawbauch’s rotary power pump for mining 


and factory use, etc., Dr: \whaugh’s self-measuring faucet, for draw- 
ing and measuring molasses, honey, tar, and all other viscid liquids ; 
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also stave cutters, stave jointers, mill trams, hydraulic rams, ete. 
All kinds of job work, and building of special machinery solicited 
and attended tu promptly. Circulars and price lists mailed on ap- 
plication.” 

This corporation, “The Drawbaugh Manufacturing Company,” 
was organized in 1870 (complts, ii, 1129). This bill head, therefore, 
was not printed before that year. All the contrivances named in it 
were of his devising. He was the master mechanic who designed 
the “special machinery,” the building of which they solicited. The 
corporation was named for him, and was got up to manufacture 
things of his invention. What folly, therefore, to pretend that he 
had then possessed for three years practical speaking telephones, 
and that the whele community knew that he had, and that he was 
trying to get some one to make them, when this company, searching 
for inventions of his to manufacture, had never heard of them. 

See for this the body of the brief and abstract of deposition of 
complainants’ witness, H. S. Rupp, infra. 


No. 105. Amos Frownfelter, p. 690. — This witness was called 
to say, probably to aid the defendants in fixing a date, that about the 
first of September, 1874, he hauled away the ruins of an old saw- 
mill from Milltown. We ascertained afterwards that Mr. Frown- 
felter lived for a long time at Milltown in the house nearest to 
Drawbaugh’s shop, and upon visiting him it was ascertained that the 
defendants had privately inquired of him and his son whether they 
knew of the alleged talking machine, and finding they did not, had 
asked him no questions about it on the witness stand. The 
complainants naturally called both of them (complts, ii, 1225, 
1229), and it appeared that the opportunities of both for knowledge 
were quite good, especially on the part of the son; but they never 
knew anything about it and had never heard of it. 


No. 106. Michael N. Grove, p. 691. — He was the last member of 
the Axle Company called, and according to the law of growth which 
has been observed in the defendants’ proofs, he testified a little more 
freely than the others. He says that while connected with the 
Axle Company, and before February, 1876, Drawbaugh showed him 
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“a kind of box arrangement” through which you could talk to Pitts- 
burg. “I didn’t take much stock in it nor pay much attention to it ” 
(p. 691). “The remark that you could hear to Pittsburg is about 
the only thing that I recollect of.” He afterwards thought that this 
occurrence was in the spring of 1875. Now among all the instru- 
ments produced there is nothing which even outwardly corresponds 
to that in description. Afterwards, under the influence of a question 
so leading that after it had been written and read to him, and he had 
had the full benefit of it, the defendants’ counsel felt that they must 
withdraw it and substitute one not quite so strong, he was induced 
to assent to the proposition that the instruments that he saw were 
A and D; and that is all he knows about Drawbaugh’s talking 
machine. It is perfectly certain from that that Drawbaugh did not 
have a successful instrument which was a matter of common talk in 
the community, exciting great interest, and habitually shown and 
talked through to everyboly who came there. The witness, 
however, on cross-examinition, p. 698, shows that his memory is 
perfectly worthless. Being cross-examined about the occurrences of 
the years 1875 and 1876, as to his own whereabouts, where he lived, 
what his occupitions were, he could not tell the same story twice 
over, and got entirely mixed up, eve n about his own affairs. 


[ Defts, vol. ir begins here. | 

No. 107. Henry Herr, p. 695. — Age, fifty-three; Harrisburg ; 
farmer. Has known Drawbaugh since 1869. Was inquiring at 
that time for a man who understood putting ina ram and was di- 
rected to Drawbaugh. He says that while at the shop Drawbaugh 
drew his attention to a machine which he called a talking machine, 
but he cannot say at what period this was. Drawbaugh seems to 
have selected him as a credulous person and t Jd him that he had in- 
vented the injector, which in another deposition was explained to 
mean the Giffird injector, and that other parties had got ahead of 
him ; and at this interview Drawbaugh told him that he had invented 
something to take the place of the telegraph. The witness says that 
he has no record of any kind, but after a series of questions is led to 
say that he thinks it was in the year 1869 that he heard this. He 
says that the instrument shown him was quite a small affair, with a 
wire or cord leading from it. Is not sure whether the machine was 
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used while he was there. He was not interested in it, and he urged 
Drawbaugh to stop and go on with bis work. He thinks that Draw- 
baugh drew his attention to it every time he came there. Said that 
he was poor and could not raise the means, “but if I would help 
him or get anybody to help him he would give a half interest in it”’ 
(ans. 11, p. 695). When he tries to describe the thing that he saw 
he fails, but upon B and F being put into his hands he thinks that 
he saw something like these. During the latter part of his exam- 
ination he thought that he saw an instrument like “C reproduced.” 
Those were occasions when he went for repairs to his ram. 

His impression, as he conveys it to the Court, is that he went 
from time to time, and indeed quite frequently, to Drawbaugh’s 
shop to get repairs done, that Drawbaugh would neglect them for 
the sake of working at the talking machine. 

His cross-examination shows, although he does not perhaps swear 
to it with literal positiveness, that he got his idea about Draw- 
baugh’s ram from a cousin, Harry Neidig, a neighbor of Draw- 
baugh’s, who had a Drawbaugh ram. The questions put to him by 
defendants’ counsel (redirect 46, p. 701) imply that the defendants’ 
counsel understvod at the time that the witness’s testimony meant 
that his cousin, Harry Neidig, had the ram before he went there. 
He states that he paid Drawbaugh between $65 and $68 for the ram 
and pipe. 

* When anything would come inte his mind about it [the talking 
machine ],he would let everything go and leave my work; he would 
drop my work while I was there, and he disapponted me several 
times that I had to go back again; he said he worked day and night 
at this other machine” (cross-ans. 29, p. 698). 

It is a little ludicrous to look at this picture of Drawbaugh work- 
ing night and day on the talking machine, and then consider that his 
utmost claim is that between the beginning of 1867 and the summer 
or fall of 1874, he made four instruments, — F and Band C and 
I, —the whole of which would hardly be more than three days’ 
work, certainly less than a week’s ; not another instrument or part of 
an instrument produced is alleged to have existed during that 
period, nor does any witness describe or refer to any other as exist- 
ing during that time, except certain references to a box, q. v., p. 
197, supra. 
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We thereupon called the witness’s cousin, Harry Neidig, who 
testified in substance that Herr put in a Drawbaugh ram after Neidig 
put his in and in consequence of what Neidig told him; and the bill 
for Neidig’s ram, produced by him, states that his ram was fur- 
nished in 1871 (complts, ii, p. 1522, ans. 20; ans. 25-32, pp. 
1523-4); Herr said that when he went for the ram they were work- 
ing on faucets ; they were in 1869 and also in 1873, though some might 
have been seen there possibly in 1871-2; Herr, who only went to 
the shop two or three times, professes to know that there were tele- 
phones there; Harry Neidig and his son Jacob (complts, ti, 1235) 
were frequently at the shop and in the village, and Drawbaugh did 
considerable work for them, but they never heard that he had a 
talking machine until after they had become known elsewhere. In 
spite of this testim ny neither Herr nor Drawbaugh can produce or 
give any more testimony to explain this contradiction. 


No. 108. John Wolf, p. 701. — Age, seventy-five ; Camp Hill, two 
miles from Drawhaugh ; has resided in the neighborhood and known 


Drawbaugh for upwards of thirty-five years. Between Feb. 20, 
1875, and June 10, 1875, chiefly in March and April, he did some 
teaming for the Axle Company and delivered about eleven loads or 
parts of loads for them at Drawbaugh’s shop. If his story be true, 
he saw on these occasions more telephones than all the members of 
the Axle Company put together saw during the whole year. 

It was part of Drawbaugh’s duty to help the witness unload the 
machinery, but the witness had to “urge him on the best way he 
could ” to help him unload. 


“(. 10. Did he show you the talking machines, or any of them? 

“A. Yes, sir; he showed me some. I guess he would have 
showed me more, but I was in a hurry with the hauling; he was 
employed to help me in unloading, and I urged him on the best way 
I could. 

“QY. 11. What was he doing when you had to urge him on to 
help you? 

“A. Most of the time he was in his room at his talking machine 
working ; sometimes he was in the shop where the lathes were to be 
putin, ridding out that. 

“@Y. 12. Did he talk to you through the machine? 

“A. No, sir.” 
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According to the claimant’s story he and Harmon were then just 
finishing D and E, and were not working on any other instruments. 
This witness saw him working, and would therefore have seen D and 
E, if they existed. He testifies (p. 703) :— 


"Q. 7. In those conversations was anything said about a talking 
machine? 

“A. It was either the first or second load I brought there, I am 
not certain which, that I had to go into his room or shop where he 
has his instruments to work, to tind him. He showed me a thing 
there. Says he, “I am working at a talking machine here, and if | 
cin get it accomplished or had the means to get it accomplished I 
would be a rich man.” 


Yet the witness did not see Dor EH. He thinks he saw B on the 
bench (ans. 21, p. 704) ; says he saw C, and that a magnet like that 
of “C reproduced ” was lying on the bench (ans 22). 

When the witness went into Drawbaugh’s room to get him to help 
unload a grindstone, “he was working at a wheel” (ans. 19, p. 704). 
This “wheel” was (p. 705) :— 


“@. 23. Look at this machine A, which I now show you, and 
state whether you saw that there, or anything like it, at that time 
when you were hauling the lathes or grindstone? 

“A. Yes, sir; 1 saw such a wheel, pretty much like this, A, at 
that time. 

“@ 24. Auswer the same question as to these two machines D 
and EK. 

“A. JI can’t recollect of seeing these: they might have heen 
there, but I don’t recollect of seeing them; there was always sv 
much lying on his bench that it was crowded all the time with one 
fixture and another.” 


This testimony will not help out the story that A was finished two 
months before, and that D and E were just being completed. He 
would have shown them to the witness if he had had them; for, 
if the witness tells the truth, and is right as to dates, Drawbaugh 
talked to him a good deal about the machine (p. 703, ints. 6, 7, 8) ; 
but after he had said that he never saw D and E, the defendants’ coun- 
sel got him to say that he did not take much interest in the matter. 

But one answer escaped the witness which showed how bad was 
his memory and how careful his training about dates (p. 705) : — 
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*@Q. 26. Did he tell you at that time whether he could talk 
through his machines; and if so, how far he could talk through 
them ? 

“| Oljected to by Mr. Storrow, as hearsay and incompetent. | 

“A. Notas I can mind of. 

Q. 27. Did he say anything about the telegraph in connection 
with the machine? 

* A. Hetold me at one time, but I don’t recollect whether it was 
at the time of the hauling, or at a time when I was in since the haul- 
ing; he told me that if he had it in operation right once, he could 
talk across the ocean.” 


There was an admission that at some indefinite, unknown and half- 
forgotten time aflerwards, he had talked with Drawbaugh about the 
talking machine. The examining counsel tried to lead him out of 
that, so far as could be done, by the following question and answer 
(p. 705) :— 

*(@. 28. I understood you to say that you had no conversation 
with him about the talking machine at the time when you were in 
there since the hauling; do you now think that you may have had 


conversation with him about the talking machine at thit time ? 
“A. I think it must have been at the time of the hauling.” 


No. 109. Joseph C. Jeffries, p. 707. —This witness first knew 
Drawbaugh in the fall of 1876; his testimony, therefore, is worthless 
as against the Bell patent. It is put in apparently as proof to show 
the existence of H at that time; it is not worth while to spend 
time in discussing it for that reason. 


No. 110. John T. Smith, p. 713. — Bought a hydraulic ram from 
Drawbaugh in June, 1872; produces the bill. The price of the ram 
was $15; the pipe and labor brought the whole up to $107.35. This 
witness gives a deposition, which, taken at first sight, without eriti- 
cism, looks like swearing to E and H; when we come to hook a little 
at the details of it, and to criticise it, itis nothing but a mass of absurd- 
ities. In the first place, in answer to int. 4, he says that the last 
time he was ever at Drawhaugh’s shop was on the Pennsylvania day of 
the Centennial, which was Sept. 28, 1876 (p. 713); that during one 
of his visits before that Drawbaugh showed him a machine (p. 714), 


“like this here pretty much (taking up E); it had two cords on, 
one green and the other red. He said it was to throw sound 
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through, or speak through; it was not these, but pretty much like 
them ; the cord had wire inside with cord wrapped round it; that was 
all I saw at that time, and then about the same time I saw the box 
H” (ans. 8, p. 714). 


Further on the witness says (p. 715) :— 
“Q. 16. One of the machines that you saw was like this one 
KE? 


“ Ans. Yes, it was like it; but I saw the very one this morning 
down to Mr. Jacobs’s office, and I will step down and get it. 
( Witness returns with N and continues.) This is the one. 

“@. 17. How do you distinguish this one N as the one that you 
saw ? 

“ Ans. By these here two strings (taking hold of the wrapped 
wires of instrument N). 

“@Y. 18. Do you recollect that the size and shape of the instru- 
ment was like N? 

“Ans. Yes, sir.” 


The part of this which must have been painful to the defendants 
is that N, which does have two cords, one green and the other red, 
and is the only exhibit with colored cords, was one of Drawbaugh’s 
latest instruments, and, according to his own story, was not made 
hefore 1878 or 1879; and the witness swears that he never was there 
after 1876. 

Then comes the question of dates; in answer to int. 7 he says he 
thinks that he was at Drawbaugh’s shop “ about four times ” ; the first 
time when he was down to get the ram, “and about three times after, 
when it was out of order.” He clearly got the ram June 13, 1872, for 
that date is given by his bill. He says (x-ans. 25), that the ram 
first broke down “in about eighteen mouths,” which would be 
December, 1873; that would be about the date of his second visit. It 
broke down again “ not quite a year after that (x-ans. 26) ”; Novem- 
ber, 1874, would therefore be about the date of the third visit. And 
the last visit he had already testified to was September, 1876. He 
testified (Ans. 9) that he saw the large machine H “ between the first 
and the last time, but before the last time, as near as I can recol- 
lect,” and that he saw talking machines. 


e 


‘so far as I can remember, a couple of times; sometimes he was 
pretty busy when I was in the shop and did not show it to me” 
(ans. 15). 
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Now the visit “before the iast” — that is, the third —was Novem- 
ber, 1874, according to his chronology, and there is not a pretence 
that H existed until a number of years after that. This interesting 
witness therefore saw H several years before it is pretended that it 
was made, and he saw N several years before it is pretended it was 
made, and he never saw any others at any other time. We are con- 
tent to take him as a sample. 


No. 111. Abraham Fisher, p. 716. —Sixty years; keeps “a sum- 
mer resort.” This witness is also unfortunate about his dates. He 
testified quite vigorously that he first went to the shop with his 
cousin, Mr. Hursh, connected with the Drawbaugh Manufacturing 
Company, and saw F and B during the time of the Faucet Company. 
There are two Hurshes; one of them positively denies seeing any- 
thing of the kind; the other was not called. He then says that he 
got a hydraulic ram from Drawbaugh in the latter part of May, 
1874, and that he has verified this by looking at his bouks or memo- 
randa made at the time; but he does not produce these books or 
memoranda. He has never been at the shop since. Says that when 
he got the ram in May, 1874, Drawbugh spoke about his talking 
machine ; he saw different machines, and A was one of them. Draw- 
baugh said that he had made application for a patent, or was going 
to. The ram cost $60; the ram itself was less than half that, being 
$15 or $1%, and the rest was for pipes and labor. 

This witness got into trouble later in the case. The defendants, 
having first had Wesley Smith swear that he saw Drawbaugh mak- 
ing the instrument A in November, 1874 (defts, i, 80), after- 
wards tried to prove its existence in the summer of 1874; and this 
witness seems to have been brought to the point of swearing that he 
saw it at the visit, which, he states, was in May, 1874. No other 
witness alleges so early a date for it. 

In Drawbaugh’s deposition in the faucet interference case, given 
in 1879, he testified as follows (complts, iv, exhibits, p. 148) : — 

“Here is a sketch of a machine I got up for supplying steam 
boilers with feed water. I know that is more than four years ago ; 
here is a memorandum in the same book: ‘A. Fisher, Dr., June 
7, 1873, $64.90.’ I know the circumstances: I wrote that when I 
was in a stage coming from York Springs to Harrisburg. That is the 


day.” 
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And then Drawbaugh, in cross-examination (x-ans. 1441, 1442, 
1443, defts, ii, 1058), had to testify that this was the same 
Abraham Fisher, who testified, and that was the charge for the 
only ram he had. So Mr. Fisher’s date is pushed back to June, 
1873. Thereupon the defendants felt obliged to recall Mr. Fisher 
(defts, ii, 1161), and get him to explain himself, because he had 
sworn that he fixed the dates by a memorandum which he did not 
produce. Upon being recalled he testified that the complainants’ 
counsel wrote him asking him what the memoranda was, and to 
send a copy of it. It turns out that he bad no bill of the ram, nor 
any memorandum about it, but that he thought in his mind that he 
put it in at the time when a certain Jacobs worked for him, and that 
he thought this Jacobs worked for him in 1874, and upon talking it 
over with his family and some of his neighbors he so concluded, and 
that that was the memorandum he referred to. It is a very nice 
frame of mind for a witness to be in to swear positively thit he has 
a memorandum which verifies the date of his ram, when what he 
means is that he has a memorandum of the time of a particular per- 
son whom he thinks worked for him at the time the ram was put 
in. The witness next testified that upon receiving another letter 
from complainants’ counsel asking again for a copy of the alleged 
memorandum, and upon talking it over with his wife and friends, 
he came to the conclusion that he had employel Jacobs in 1873 as 
as well as in 1874, and now thinks that be got the ram from Draw- 
baugh in 1873. But this leaves him ina bad predicament; in the 
first place, the instrument A which he swore to is not pretended to have 
existed in 1873. On the contrary, its existence is absolutely dis- 
proved by the defendants themselves. Their witness, Henry Baylor, 
whose testimony ¢hey must take as true, — although its worthlessness 
has been proved (p. 47, supra), — testified that Drawbaugh, in June, 
1873, showed him instruments which must be assumed to be the best 
he had, — because it was while soliciting him to put: money into the 
talking machine, —and the instrument then operated for him was the 
tin can receiver B. Of course that is conclusive proof that the much 
better instrument A did not exist at the time. | 

What shall be said of Mr. Fisher? Was he brought into such a 
state of mind that he was ready to swear to the instruments which, 
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according to their schedule, were appropriated for the year he 
thought was the year of his visit; or is his whole testimony to be 
taken as pure fiction? He was not there in 1874, and he certainly 
did not see A in 1873. Again, what is to be thought of Drawbaugh, 
who had a memorandum, — and only eighteen months before had 
testified to it, —showing that Fisher’s visit was in 1873, and he let 
him go on the stand and swear to 1874, and to the instruments as 
of that year? What is to be thought of Drawbaugh’s memory or his 
truthfulness when he puts this witness on to swear that Drawbaugh 
showed him A, when it is perfectly certain he never did? 


No. 112. H. N. Hubler, p. 720.— Age, forty-one ; Harrisburg ; 
foreman car builder at the Harrisburg car works. Says that in the fall 
of 1873 he was teaching music at Eberly’s Mills, once a week, for 
about four months, beginning about Nov. 1. While there he 
says that Drawbaugh showed him I, B, F, and C, and he is not sure 
about A; there was then a magnet on C. 

He didn’t talk through the machine but “said he had talked to 
others”; he said “the wires were out of order” at that time; “said 
that he had it about completed and was ready to have it patented ; 
he said he did not have means hardly to do it, but would have to 
find some way to push it through.” 

Two of his children attended the singing school; the price was a 
dollar apiece; he said it would be convenient for him not to pay in 
advance, and he paid near the end of the quarter. 

‘This was merely one of the casual visitors, who professes to remem- 
ber seeing some instruments; did not hear them talk; doves not say 
whether he has ever been there since or not. The story that the 
wires were out of order is of course nonsense, because it is obvious 
that Drawbaugh could, and it is alleged that he constantly did, merely 
attuch them with a couple of wires carried through the open doorway, 
and it is also alleged that he had wires constantly in his shop ready 


to experiment with. Upon cross-examination this turned out that 
of the two “children,” one was the claimant’s nephew, Hiram K. 
Drawbaugh, and the witness said that Daniel Drawbaugh subscribed 
and paid for him. The proof of poverty was not quite so good as 
the defendants expected. 
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No. 113. Mrs. Lydia Drawbaugh, p. 721.— Wife of George W. 
Drawbaugh, nephew of the claimant. She says that in September, 
1872, she was in Drawbaugh’s shop with her sister, Mrs. George Free, 
and a third person, whose name she does not remember. Mr. Draw- 
baugh did not talk to her through the talking machine. 

“ Q. 5. Did he talk to the others of your party through the ma- 
chines at that time? 

A. I did not hear him.” | 

He was showing the machines to some person, and she was looking 
at some drawings on the wall; but she says she saw the talking ma- 
chine. She was married to George Drawbaugh in 1867, and has 
lived in Milltown ever since. 

This is the niece of the claimant, and she has lived in Milltown 
alongside of him during the whole period that he had this “ practical 
talking machine,” and this is all she knows about it. She is not 
asked whether she ever heard it spoken of by others. It is pretty 
significant that they call her,— the wife of the nephew,— who really 
knows nothing, and that they did not venture to call Mrs. Drawbaugh, 
the wife of the claimant, who, vf their story be true, must have known 
all about it. They have called witnesses to prove what Mrs. Draw- 
baugh is said to have said, but have not called her to tell what she 


> 


knows. 


No. 114. Mrs. Mary Free, p.173.—Wife of George Free, the wit- 
ness (No. 68, p. 139, supra). She says that she went to Drawbaugh’s 
shop with her sister, Mrs. George Drawbaugh, in September 1872; 
that she heard Drawbaugh say through the machine, “ good after- 
noon, ladies,” and other words which she has forgotten, and that she 
could plainly hear through the machine what he said; that the ma- 
chines were connected with wires, and Drawbaugh said that it was 
electricity that conveyed his voice; that she even recognized the 
voice as being his voice. 

There is nothing at all to fix dates for either of these witnesses. 
Mrs. Free has lived at White Hill, a mile away, for years and years. 
Her husband, George Free (No. 68, defts, ii, 505), does not pretend 
to have any knowledge of any talking machine before the time when 
he alleges he saw one in the summer of 1875, though he pretends that 
after that Drawbaugh constantly spoke to him about it. It is nota 
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very credible story, that Free’s wife should have known of it and 
talked through it in 1872, and Free never know anything of it — 
living within a mile of Drawbaugh, and connected with his family 


by marriage — until three years after that. 


No. 115. George Leonard, p. 725. — Age, seventy-one; New 
Kingstown ; resided at Eberly’s Mills from the spring of 1871 to the 
spring of 1878. He owned and, during the larger part of this time 
run, the grist mill, and also owned a third of the houses in town. 
He was a friend of Drawbaugh; they went to the Centennial to- 
gether. Apparently he was a man of ready means, and frum time 
to time he lent money to Drawbaugh. Such a man would have well 
known of the talking machine if it had existed ; he would have been 
applied to to furnish money as a loan, or otherwise, to patent it, if 
the claimant’s story had been true. He would have known of it as a 
matter of universal talk in the village during all those years if it had 
been a matter of general notoriety, as the defendants assert. 

He is the defendants’ witness ; taking what he says in comparison 
with what he would have known and been able to say if the de- 
fendants’ story were true, his testimony proves that they do not, 
and that the positive facts are such that they cannot make out a case. 

He was called by the defendants upon two topics, — the cluimant’s 
alleged telephones and the claimant’s alleged poverty. He alluded 
to the latter only in general terms, and having afterwards ascer- 
tained that he was ready to lend and did lend money on the sole 
credit of Drawbaugh’s name, we called him to prove that, and other 
similar positive facts (complts, ii, 1199, No. 73). When we 
had bim on the stand for that purpose only the defendants cross- 
examined him about telephones, making him again, of course, their 
witness. In their surrebuttal the defendants called some of their 
witnesses to refer to him in connection with telephones «(M. H. 
Natcher, defts, surbtl, 186,137), and, not having much faith in such 
second-hand proof when the more direct is available, we called him 
in rejoinder, and he denied that story (complts, iii, 2298). 

He and Drawbaugh went to the Centennial together about the 
middle of October, 1876 (ans. 14, p. 727, Drawbaugh; ans. 387, 
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defts, ii, 858). All that Mr. Leonard knows about telephones is 


contained in the following : — 
In his first deposition, under direct examination by the defendants 


(p. 727):— 


“@. 16. Had Mr. Drawbaugh ever said anything to you about 
his talking machine before you “went with him to the Centennial, 
and, if so, when, as near as you can recollect? 

m ‘Ans. I heard him talk that he was working at a talking machine 
some time between the years 1871 and 1876, and I heard some of 
the neighbors saying, too, that he was working on such a thing, but 
I never saw it; he told me himself that he was working at it, but I 
cannot say I ever saw it; I may have seen it, but I cannot say I 
did, because I took no interest in it; I did not understand the thing: 
it was not in my line of business.” 


When called for the complainants he was not asked on direct ex- 
amination about telephones, but the subject was opened by the defend- 
ants on cross-examination, and the result ofa couple of pages was the 
following question by the defendants and answer thereto ain sued 


ants, ii, 1209) : — 


Re-cross Y. 49. Is it still your best recollection and belief that 
he spoke to you about it before the beginning of the year 1876? 

“Ans. 1 wouldn’t like to confine my ‘self to more than between the 
years 1872 and 1877. In the first year, 1871, I was a stranger, and 
was very little at the machine shop, as my mill was out of repair and 
credit, and needed all my attention. In 1873 I was away a good 
deal; it was between 1872 and 1877 that it was spuken of that [ 
heard it.” 


Michael H. Natcher testified for the defendants in surrebuttal that 
his father, W. Natcher, was Mr. Leonard’s miller in 1872, moving 
away from the village in August, 1872. He had testified for the com- 
plainants, but the defendants procured him to return under circum- 
stances which destroyed his character, to contradict himself and to 
contradict their own witness Leonard. Natcher said (defts, surbtl, 
136, 138) : — 

“@. 5. Whom did you hear speak about the Drawbaugh talking 
machine [in 1871, 1872] ? 

« Ans. I heard my brother, George Natcher, and my sister, Bella 
Natcher, and my mother and Mr. Leonard.” 


“ @. 14. You have spoken of your brother and sister and Mr. 
Leonard speaking to you of the talking machines at the time you 
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lived at Eberly’s Mills. I wish toask you whether or not the talk- 
ing machine was spoken of by others in the community at that time? 

“Ans. Not more than Mr. Leonard. He said that Mr. Draw- 
baugh had a talking machine, and we ought to have one in the mill to 
the house.” 


Whereupon Mr. Leonard testified (complts, rejr, ili, 2298) : — 


“@. 4. Did you ever say to either of the Natchers, or in their 
presence, that Drawbaugh had a talking machine, and that one of 
them ought to be put in from the mill to the house, or anything to 
that effect ? 

“Ans. No, sir; I never did to no living person, because I knew 
nothing about tt at that time.” 


Of course if by such an incident or by any other Drawbaugh had 
ever brought a talking machine to the attention of Mr. Leonard, his 
own witness, the fact would have been brought out in Mr. Leonard’s 
examination or in Drawbaugn’s deposition. Drawbaugh did not pre- 
tend that. Leonard had any knowledge on the subject. 

Poverty. The defendants called Mr. Leonard chiefly on the sub- 
ject of the claimant’s alleged poverty, and his testimony in his depo- 
sition was that Drawbaugh bought flour and occasionally hog feed 
from the mill. He would very often pay part in cash and part would 
stand on credit. He was often in debt to the miller for flour and 
feed ; and the witness says that he asked him for money at the end of 
every year and tried to settle up with him; but Drawbaugh would 
say that he hadn’t the money. Still they went to the Centennial. 
This about Drawbaugh’s finances was hardly more than a mere 
opinion on the part of Mr. Leonard, and we finally recalled him 
ourselves (complts, il, 1199), to get at the actual facts of the case ; 
and they are interestingly subversive of the story put forward by 
Mr. Leonard, put forward by him probably with very little thought 
and consideration, and without having bis attention properly drawn 
to the real facts of his own dealings. 

We caused Mr. Leonard to put in his actual accounts with 
Drawbaugh. The account of the first year was more than half 
paid for in work; the balance was carried to the next year's 
account; in the account, April, 1374, is an item of $5 cash 
loaned; the credits are largely fur work. April 1, 1874, the 
account was balanced by Mr. Leonard’s taking a note for $25. 


240 DEFENDANTS PROOFS — NO. 115, LEONARD. 


Mr. Leonard still continued to give him credit till the account had 
run to the end of 1875, when, Dec. 9, 1875, Drawbaugh paid $10, 
Dec. 20, $14, and Dec. 31, apparently gave a note or due bill for 
about $15, the balance. Besides all this there were considerable cash 
sales to Drawbaugh, and at one time, September, 1874, a loan of $10 
cash to him; Mr. Cyrus Bowman, Leonard’s miller, testified that he 
never hesitated to give credit to Drawbaugh (Bowman, complts, 1, 
668, ans. 25). In Drawbaugh’s deposition (defts, ii, 887), in trying 
to account for the way in which he expended his $10,000 witbout 
using any to take out a patent on his “ successful and practically 
operative’ talking machine, he put in evidence a note signed by 
George W. Kissinger and himself for $60, at thirty days, to George 
Leonard. He undertook to swear, not positively but as positively 
as he did about other things, that he paid it in July, 1873, and 
he thinks out of his share of the money received from the Haucks. 
He could not tell how he came to give that note. It turns out 
upon the deposition of George W. Kissinger (complts, 1, 557, 
558, ans. 53-58) that the real transaction was that Kissinger, who 
kept the village store, and was a man then absolutely without means, 
took Drawbaugh’s note for his store bill, and Mr. Leonard did not 
hesitate to cash tt. Kissinger testifies (complts, i, 557) :— 

“@Q. 53. Mr. Drawbaugh, in his testimony (defendants’ printed 
record, p. 887) produced a note signed by himself and you, 
dated April 26, 1873, for $60, payable thirty days after date in favor 
of George Leonard: do you remember about that note? 

“Ans. Yes, sir. 

“@. 54. Mr. Drawbaugh testified that it may have been fora 
bill he owed you at the store: was it for the bill, or part of the biil, 
he then owed you? 

“Ans. Yes, sir; it was got out of the store. 

“@. 55. Did Mr. George Leonard cash that note for you? 

“ Ans. Ithink, if my memory serves me right, I got nearly all 
cash for it. 

“Q. 56. What did you get for the rest of it that you didn’t get 
actual cash for? 

“Ans. It wenton part rent and bills of things that I got from 
Mr. Leonard. 

“@. 57. I see that note is signed both by you and Draw- 
baugu: was it understood between you which of you two was to 


pay it? 
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"Ans. Yes, sir; Drawbaugh was to pay it. 
“(@. 58. Have you ever been asked to pay it? 
“| Objected to by Mr. Hill as vimmaterzal. | 
“Ans. No, sir.” 


Mr. Leonard testifies (complts, ii, 1201) :— 


“@. 3. In the deposition of Mr. Drawbaugh (p. 887, defend- 
ants’ printed record) there appears a note dat-d April 26, 1873, 
signed by George W. Kissinger and Daniel Drawbiugh, payable to 
you for $60, thirty days after date: will tell me how you came to 
take that note and whom you took it from? 

“Ans. I took it from Mr. Kissinger; I understood that Mr. 
Drawbaugh — Mr. Kissinger told me that Mr. Drawbaugh owed 
him a store bill, and he said Mr. Drawbaugh would go his security 
for the money. If I advanced it Mr. Drawbaugh would pay me. 
I consented to do so, as they said it would be a little accommodation 
to both parties. I advanced the money to Mr. Kissinger; he 
wanted to use the money and Mr. Drawbaugh couldn’t just make it 
to him at present, at that time.” 


That the transaction was this: Drawbaugh owed Kissinger, the 
grocer, a bill for groceries; Mr. Kissinger had occasion for money ; 
Drawbaugh made a note to Kissinger for $60, April 26, 1873, which 
Kissinger signed and turned over to Mr. Leonard. It appears else- 
where that Kissinger was entirely without means at the time, and 
Mr. Leonard cashed the note on the faith of Drawbaugh’s name; 
Kissinger was not expected to pay it, was never asked to pay it, and 
did not pay it, —it was Drawbaugh’s own debt. So that here this 
man, who is represented as too poor to raise $15 for a caveat, and 
about whom a general expression of poverty was sought from Mr. 
Leonard, had such credit that his note for $60 was discounted by 
Leonard without any hesitation. A small portion of the money was 
paid by Mr. Kissinger at once to Mr. Leonard for rent which Kissinger 
owed Leonard, but the principal part of it was advanced in actual cash. 

Drawbaugh in his deposition (p. 894), put in evidence another note 
to George Leonard, Dec. 3), 1875, signed by himself alone, for $103, 
with various payments indorsed upon it, and these payments are 
sworn to by Drawbaugh as accounting for the disposition of his 
other money. It turns out from the deposition of Leonard that the 
$60 note was given under the circumstances stated, that when it 
became due and before the end of 1875 that note had not only been 
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allowed by Leonard to stand over, but more money had been ad- 
vanced to Drawbaugh until the debt amounted to $103, for which Mr. 
Leonard took Drawbaugh’s unsecured note, and appears to have had 
no hesitation in doing so. 

“@Q.4. There has been put in evidence in Mr. Drawhaughs 
deposition (defendants’ record, p. 894) a note dated Dee. 31, 1875, 
according to which Mr. Drawhaugh promised to pay you $103, one 
day after date, and the note ran several years before it was paid in 
full: do you remember taking that note? 

“Ans. Yes, sir. 

“@.5. Was the Kissinger-Drawhaugh note of $60 paid the same 
season it was given; and was there any connection between the $103 
note and the $60 ute, and if so what? 

“Ans. He had run another mill account and we put the two 
together. I suppose I gave him up the old note when I took the 
new one; that was generally the way I done, —always kept it on 
one note. 

“Q. 6. Then the old note, signed by Drawbaugh and Kissinger, 
was settled by taking for it the new note of Drawbaugh alone, which 
included the $60 and some other things: is that the fact ? 

“Ans. Yes, sir, to the best of my knowledge. We had some 
other dealings, I suppose, besides the mill account; it was satisfac- 
tory to us both when I took the note.” 


Mr. Leonard, the lender, says of it (ans. 6, complts, i, 701), “it 
was satisfactory to us both when I took the note.” And, in addi- 
tion to the amount of this note, Mr. Leonard says : — 

“Ans. 7. I might have lent him a little now and then, when he 
was feeling a little pinched, but he would always pay it back with- 
out giving any note.’ 

Here is another of those interesting cases where a general expres- 
sion can be got from a neighbor that Drawbaugh was poor, but when 
we come down to the actual facts, we find that that very neighbor 
had not the slightest hesitation in taking Drawbaugh’s note for $60, 
and afterwards letting him have more money and supplies, and then 
taking his note for the whole, $103. When we come to look 
Drawbaugh’s account of finances, we find here, at least, $50 to spare ; 
he undertakes to put in both of these notes as two separate debts as 
he paid out money for, whereas it turns out they were only one debt, 
It is perfect folly, under such circumstances, for Drawhaugh to say 
that he could not have raised $50 for a patent, or $15 for a caveat, 
in all these years, or that he could not have raised it from Leonard 
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on the additional credit of such a wonderful invention; for he had 
not the least difficulty in getting a larger amount of money from 
Mr. Leonard. 

What does the Court think of Drawbaugh as a truth-telling and 
reliable witness after this and other similar performances ? 

When called for the complainants, Mr. Leonard testified, as a great 
many other witnesses did, that Drawbaugh’s family appeared to be 
as well dressed and as well taken care of as anybody in Milltown; 
that his furniture was as good as Mr. Leonard’s. Mr. Leonard 
helped move him in the spring of 1876 and again in 1877. 

Among the other items in Mr. Leonard’s ledger is the account of 
E. R. Holsinger, from which it appears that Mr. Leonard had no 
hesitation in taking from Mr. Holsinger as cash an order on Draw- 
baugh for $10. The fact is that Drawbaugh owned productive real 
estate, and, though slow pay, he was in fact and readily given credit 
by those who knew him. 


No. 116. William Ff. Lenig, p. 728.—Says that while Hubler was 
teaching school at Eberly’s Mills, Hubler got him to go along to 
Drawbaugh’s shop and see a great invention, called the “ talking ma- 
chine,” and they went to look at it. He says that Drawbaugh then said 
that he had talked through it, but could not then, because one of his 
wires was unhooked, or something; he said then it was about ready 
or soon ready to get patented, but he hadn’t the money. Saw C 
and A; it was either January or February, 1874. There is not a 
pretence that A existed at that time. (See Hubler, p. 235, supra.) 


No. 117. Samuel F’. Hertzler, p. 46. — Has lived in Milltown 
au indefinite number of years, and known Drawbaugh since 1866. 
This witness was a member of the Drawbaugh Manufacturing Com- 
pany from the beginning. He is one of the most prominent men in 
the neighborhood, owns two farms, is worth $40,000; is a wine ma- 
ker, in addition to the ordinary business of farming. His place is 
a place of very considerable resort, on account of the refreshments to 
be obtained there, though he does not keep a bar. His house is not 
absolutely in the village of Eberly’s Mills, but is separated by only 
one ficld from it; that field appears to belong to him; so that 
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his farm touches the village. It is impossible to suppose that 
Drawbaugh could have had a practical talking machine during and 
from the time of the Faucet Company without Mr. Hertzler having 
known of it, or to suppose that his talking machine cou'd at any time 
have been the subject of general knowledge in the neighborhood with- 
out Mr. Hertzler knowing of it both in the village and from the 
frequenters of his own place. 

He and Drawbaugh appear to have been very good friends; and 
yet the fact is that Mr. Hertzler knows nothing whatever about Mr. 
Drawbaugh’s alleged telephone. They called him on the question of 
Drawbaugh’s alleged poverty, and they did not refer to the talking 
machine either in question or answer through the whole of his deposi- 
tion. For a further consideration of this matter of the Faucet Com- 
pany, see the body of this brief, supra. 

This deposition is remarkable in another respect: it appeared 
afterwards, in the deposition of Henry S. Rupp (complts, ii, 1141), 
that when the defendants were taking proofs in chief, three of the 
more prominent members of the Faucet Company — Mr. Hertzler, 
Mr. H.S. Rupp and Mr. W. R. Gorgas — assembled at the house of 
Mr. Gorgas in Harrisburg at the request and in the presence of the 
defendants’ two counsel, and there they discussed Mr. Drawbaugh’s 


: , 
finances while connected with the Faucet Company and his money 


relations with the Faucet Company. The opinion was arrived at by at 
least one of those present, that it was nonsense to talk about Draw- 
baugh’s poverty at that time. The facts developed at that conver- 
sation are easily understood from the actual result of it, which was 
that the defendants did not call Mr. Gorgas to ask him anything 
about either poverty or telephones, taking from him only a short dep- 
osition in surrebuttal (p. 1128) much more conclusive against them 
‘than even his silence would have been. They did not call Mr. Rupp 
to ask him about either poverty or telephones, but the complain- 
ants did; and they did not call Mr. Hertzler to ask him about 
telephones at all, nor about poverty during the period of the Faucet 
Company. 

The whole of Mr. Hertzler’s testimony is that Mr. Drawbaugh 
bought provisions from him, but in quite smal] quantities ; sometimes 
he would pay cash, when he had it, and sometimes he would get them 
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: on credit, which was never refused. At the time Drawbaugh’s father 
we died, Drawbaugh came to Hertzler’s in the evening and asked Hertzler 
v to lend him money enough to pay his railroad fare to go to where 
*; “his father had lived to attend the funeral. Mr. Hertzler not only 
gave him that, but proposed that he should take his wife with him, 


and gave him $5, which was enough for both of them. Mr. Draw- 
| baugh said his children could not go, because they had not suitable 
clothes, Hertzler thinks. He probably meant that he did not intend 
to get mourning for them. He took the $5 to pay the fares of him- 
self and wife, but went alone (Drawbaugh’s cross-examination, defts, 
ii, 1057). Mr. Hertzler says that he did not repay it in cash, and 
doubts if he ever paid it in full, but did various pieces of work for 
him. He does not remember the date of this. 


No. 118. W. Hi. H. Knight, p. 72. — This witness is a draughts- 
min, from the office of Mr. Hill, the defendants’ counsel. He made 
drawings of the Drawbaugh instruments, and was called to put the 
drawings in evidence and give some description of the mstruments. 
It is evident both from the slovenly inaccuracy of the electrical parts 
of his drawings and from his deposition itself that he knows nothing 
of electrical apparatus. 

He professes to have practical mechanical knowledge, and his 
cross-exanination contains the following (defts, ii, 776): — 


“X Y. 168. Do the instruments A, D, E, G, H, J, K, L, M, 
N, O, P, Q. exhibit skilful mechanical workmanship? 

“Ans. 1 should say a first-class mechanic had made them. 

“X @Y. 169. What should you say about B; dves that exhibit 
first-class mechanical workmanship ? 

“Ans. The instrument appears to me to have been made as an 
experiment; I consider myself a mechanic and have myself made 
far cruder experimental machines in order to test certain movements 
or results. 

v “X QY. 170. Should you make the same answer about C? 

| ) “Ans. So far as the base, supports and uprights were concerned: 
I should. 

| “XY. 171. Should you make a similar answer about the broken 

| glass tumbler instrument F?” | 


‘3 Then he suddenly remembered the interests of his employers and 
an said : — 

“Ans. That instrument appears to have been made with care and 
by a person who thoroughly understood his business.” 
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No. 119. Daniel Drawbaugh, p. 780. —The claimant’s direct ex- 
amination occupied thirteen working days and covered one hundred 
and fifty-four pages; the cross examination occupied thirteen days 
and covered one hundred and eighty pages; the redirect occupied 
nearly two days and covered twenty-eight pages; the recross about 
three pages, and the following redirect about one. 

His deposition will be considered separately (p. 281, infra). It 
is necessary here to notice only certain features in it to account for 
the new departure the defendants took in their subsequent testi- 
mony. 

Up to the time of this deposition there had been plenty of wit- 
nesses who swore to hearing perfectly good talk through B and F 
during the whole period from 1867 to 1874 or 1875, and even 
later. In Drawbaugh’s deposition it was alleged that C and I were 
made about 1870 or 1871, and that they were much better instru- 
ments than B and F; that even if used with F, I was a much better 
receiver than B. Moreover, C and I were magneto instruments, 
requiring no difficult adjustment at all, and no battery, being 
always in condition to use ; whereas F, so far as can be judged from 
the much improved form called “F reproduced,” was an instru- 
ment which always had to have a battery to be arranged for 
it, and needed the most assiduous, careful, delicate and diffi- 
cult adjustment from minute to minute. The story of the pre- 
vious witnesses was that during the four or five years while C and I 
are alleged by Drawbaugh to have existed as perfectly operative 
instruments, it was F and B only which he was habitually showing 
to people who came there as mere casual visitors, and whose alleged 
listening at the alleged machine was not pretended to be anything 
more than the result of curiosity. Drawbaugh testified very expli- 
citly to the advanages of C and I over F and B, and that either C or 
I was fit to be used as a receiver. 

Now no witness examined before Drawbaugh had known of the 
use of C and I[ together, and only two witnesses, members of Draw- 
baugh’s family, pretended to any use of either in connection with 
other instruments. The difficulty of making the Court believe that 
he had the more advanced instruments during the time when his wit- 
nesses were swearing to the constant use of B as a receiver and of F 
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as a transmitter seems to have occurred to the defendants; at the 
end of Drawbaugh’s deposition, and although up to that time they 
had not produced a single witness who testified to speech through C 
and I, they immediately, after Drawbaugh’s deposition was closed, 
proceeded to have their witnesses swear to these two instruments. 


No. 120, C. #. Updegraff, p. 119. 

No. 121, J. H. Smith, p. 1133. 

No. 122, 7’. Updegrove, p. 1137. 

These three witnesses are to be considered together. 


No. 120. (C. E. Updegraff, p. 1119. — This person was appar- 
ently at one time an eye doctor, presently afterwards made lanterns, 
then became a dealer in hats, and at the time of his deposition dealt 
in sea shells. He says that he formed Drawbaugh’s acquaintance in 
May, 1874; he was living at Harrisburg, and went to Dillstown to 
operate on a case of cataract ; on his way back, taking his gun with 
him, he drove by Eberly’s Mills, went to the shop to get information 
as to the prospects of game, and saw some machinery, and, as he was 
always interested in machinery, Drawbaugh showed him some things, 
and said he was getting up a talking machine. Mr. Thomas Upde- 
grove was with him. Upon being asked on direct examination how 
he has refreshed his memory as to the date of that visit, he says he 
has from his book account and from the livery-stable keeper’s book 
where he got the horse, adding, “I didn’t see the book, but Mr. Cum- 
mings, the livery-stable keeper, told me; I asked him whether he 
had made an entry of it, and he said he would look, and afterwards 
told me that an entry had been made of it.” He said that again, 
on the 20th of April, 1875, which day he says he gets from an 
account about a patient in his book, he and one Boyle went fishing on 
the Yellowbreeches Creek. They had a portable boat and went to 
*Zacharias’s mill,’ “I judge about three or four, or maybe five, miles 
above Drawbaugh’s shop,” camped there and floated down the stream 
to Eberly’s Mills, fishing and gunning. Drawbaugh invited them to 
go into the shop aad sleep there. “We talked pretty nearly all night 
on the general subject of talking machines, electrical inventions and 


one thing and another. He said all he wanted was somebody to put 
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money into it to get it patented.” The witness says that he rather 
doubted the machine; and thus to prove what he said Drawbaugh 
fetched the machine and they talked through it. The witness adds 
as to Zacharias’s mill (p. 1121) :— 

“T only know that Zacharias was the man who run the mill, or 
attended it. I do not know whether it was his mill or not, but I 
think he was the miller there.” 

He says that afterwards, about the middle of May of the same 
year (1875), he, J. H. Smith, Updegrove and Boyle went again 
on a fishing excursion, camped on the island near Drawbaugh’s 
shop, and in the morning Smith and the witness went into the 
village to buy provisions. On the way down they stopped at the 
shop to see Drawbaugh, and saw the talking machine again. He 
thinks he has not been at Drawbaugh’s shop since. Thinks that 
he can identify C and B and [; thinks that he also saw A, but can- 
not say whether it was on the first visit or the second. At the sec- 
ond visit he says that he saw D and F and Balso; not quite sure 
which he listened at and talked through. He says that Drawb.iugh 
seemed to have his talking machine very much at heart; that Draw- 
baugh spoke of its use from his house to his shop, from house to 
house, or through a large factory ; that Drawbaugh said he had been 
working several years on it. “I do not know that he mentioned the 
time, but I inferred that he had been working on it six or seven 
years.” The witness says that some time before testifying he picked 
up a newspaper, or rather Boyle called his attention to an article 
in a newspaper referring to this suit, and after talking with several 
people, they advised him to write to the attorneys, and he did so. 
That Mr. Jacobs then visited him; that Mr. Jacobs asked him to 
bring his books to verify the dates, but he forgot to bring them. 

The story of this last visit is sought to be confirmed, and on the 
face of their depositions appears to be confirmed by Updegrove and 
J. H. Smith. They agree fairly well in the account of what they 
saw of the instrument. It was not used at this visit. 

P. 1133, Smith says, “in the morning we went up toa farm-house 
to get some milk for our coffee; and from there to a grocery store 


to get some other things we needed; . . . after we had provided 
what was necessary we went down and got our breakfast.” | 
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The first thirg that struck us as peculiar in Updegraff's deposition 
was his statement that, although he did not bring his books with him, 
he had looked at them half a dozen times, and that Mr. Jacobs had 
been down to see him three times at least, or four times, and had 
looked the books over a number of times. It certainly appeared 
peculiar that of the means this witness said he had to fix the dates, 
the o1.e should be books which required half a dozen examinations, 
and which were not produced, and the other should be the books of 
the livery-stable keeper, which he did not see, and did not see the 
livery-stable keeper look at, but merely heard of from the livery- 
stable keeper. Undoubtedly the evidence is technically competent 
if the witness swears to the date without the actual production of 
those books; but, to say the least, it has extremely little value to it. 

But there is another circumstance in this deposition which makes 
his dates perfectly certain, not, however, at the time the defendants 
want them. He says, as part of his description, and on direct exam- 
ination, that he stopped at “ Zacharias’s mill,” or at the mill where 
Zacharias was then miller and not owner, and that this was up- 
stream above Drawbaugh’s shop three, four, or may be five, miles, 
and that they floated down from the mill tothe shop. Now the first 
mill up the stream above Drawbaugh’s, and the only one to which 
there is boatable water, was Hake’s mill, and the only Zacharias who 
was miller on the creek was the defendants’ witness, J. J. Zacharias, 
who was at Cumberland Mill, four miles below Drawbaugh’s, until 
April, 1876, an] went to Hake’s mill in April, 1876. ‘This appears 
from the deposition of Zacharias himself (defts, i, 49), and in 
other ways from the depo-ition of S. N. Emminger (complts, ti, 929). 
For all this see the abstract of deposition of Zacharias, p. 24, supra. 

From this witness’s statement that on this expedition they stopped 
at the mill up-stream from Drawbaugh’s, and where Zacharias was 
then miller, it is absolutely certain that this expedition was not made 
until after the first of April, 1876. It is not merely that this turns 
the date over to a period subsequent to Mr. Bell’s patent, but of 
course leaves nothing to the credit of this witness; and it shakes 
one’s faith in this class of proof. 

This is not all. The witness described the second excursion to be 
about a month later, but in the same year. Of this he says (p. 1122), 
“In the morning Mr. Smith and myself went up in the town to lay 
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in a stock of provisions”; and Mr. Smith, in describing the same 
thing, says (p. 1133),“ We went up to a farmhouse, to get some milk 
for our coffee, and from there to a grocery store, to get some other 
things we needed.” Now in the year 1875 there was no grocery 
store at Eberly’s Mills. On Jan. 19, 1875, the grocery store, then 
kept by Abner Wilson, was blown up. It was not at once rebuilt, 
and the village was for nearly a year without one; it was rebuilt in 
the fall of 1875, and reopened in the winter 1875-76, by Jeremiah 
Fry. This appears positively and affirmatively from the statement 
of the defendants’ witnesses Holsinger (defts, i, 390; Fettrow, p. 
667; Jeremiah Fry, p. 153), and the newspaper account of the 
explosion (comp!ts, iv, exhibits, p. 401); from the statement of 
the date of the explosion by the defendants’ counsel in examining one 
of his own witnesses (defendants, surbtl, 816, int. 6). This matter 
is fully stated on p. 108, supra. In May, 1876, there was a store 
there kept by Fry. 

Here then we have in the miller Zacharias and the circumstance 
of the store the proof that this whole story of these witnesses is the 
result of some delusion, and that their visit did not take p!ace 
until after the date of Mr. Bell’s patent.. So far the attempts to 
harmonize the story by reinstating C and I have not been successful. 


No. 123. Washington Sutton, p. 1147. — Age, sixty-one ; Lewis- 
burg; blacksmith ; says that he went to Drawbaugh’s shop in August, 
1873, to buy a lathe. He asserts this date by an arbitrary connection 
in his mind that it was about the time he had a sale; he fixes the 
date of the sale by a note given which he produced. He says that 
Drawbaugh showed him a talking machine and talked through it, 
but he cannot tell whether or not he understood what was said 
through it; he thinks he did, but would not like to say; he was of 
the impression that the machine was a very excellent invention ; 
thinks they talked through one floor to another. Drawbaugh said he 
was not able to get it patented, because he hadn’t money enough. 
Thinks he saw C, or at any rate he recollects particularly a perma- 
nent magnet like that reproduced on C, and a piece of brass on the 
top of the electro magnet, or something like it, to fasten it down; 
may have seen others, but cannot recollect anything but that one, or 


No 


XQ 
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something that looked like the electro magnet on B; cannot tell ex- 
actly what machine he looked at. When he first saw telephones in 
Baltimore, he says that he said that if it was patented Drawbaugh 
ought to have a patent for it, because he had seen one there in 1873 ; 
but nobody is called to substantiate this statement. 


No. 124. R. B. Sutton, p. 1147.— Nephew of the preceding 
witness; lent a horse and buggy to his uncle, August, 1873, he 
thinks. He says that when the horse and buggy came back his uncle 
told him that he had seen things at Drawbaugh’s shop, and on being 
asked whether he mentioned anything about a talking machine, the 
4 
witness assents, saying that he did. 

“Q. 9. What did he say about it? 

“Ans. He said that Drawbaugh had invented a machine that 
was a curiosity, something that he had never before seen ; he said he 
had a machine invented or partly invented, that he could talk by 
electricity by attaching the wire to the electricity; that he could 
understand what he said, or he could talk so that they could 
understand him; he could talk so that his family could understand 
him at the house while he was at the shop himself, and he said that 
he had heard speech through.” 

The rest of the talk about what he had seen at Drawbaugh’s shop 
wis : — | 

“ Ans. 15. He had talked concerning a large clock that he had 
invented that run, if I mistake not, by electricity. 

“X Y. 16. What did he tell you about the clock? 

“ Ans. I don’t remember a great deal more than he claimed that 
it was very fine work.” 

There was noth'ng in Drawbaugh’s shop in 1873 that could by any 
stretch of imagination be described as a large clock run by electricity 
and “ very fine.” Theelectric clock at that time was a rude skeleton, 
without case or face. In 1877 there was such a clock. 


No. 125. W.H. Decker, p. 1149. — Age, forty-one ; Wilmington, 
Del. ; iron worker. Has known Drawbaugh since 1873. Says that 
he lived at West Fairview and worked for Col. McCormick at the 
Nail Works from February, 1872, to December, 1877. Went to 
Drawbaugh’s shop four times; the first time he says was in August, 
1873, and he fixes it merely by his own statement, that it was the 
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time when he went to Lancaster to work in another mill and came 
back again. Says he was attracted to Drawbaugh by hearing of his 
nail-feeding machine. His statement of this date is pretty loose ; 
he says he started the double turn at the mill in 1872, and that in 
May, 1873, — the next year, — “the double turn didn’t run so very 
well for the first start off” ; that he went to Drawbaugh’s shop at that 
time to see the nail machine, and while upstairs saw on the bench an 
oyster can on a piece of board and a glass tumbler filled with some- 
thing white (ans. 11, p. 1151). 

* Looking around some little time, I put my hand on this tin can ; 
I says, ‘What do you call this?’ ‘Qh,’ he says, ‘we are going to 
talk through that some of these days.’ ” 

The complainants consider that proof that on the 7th of August, 
1873, what Drawbaugh showed was B and F, saying, “ We are 
going to talk through them some of these days,” is proof fatal to the 
story the defendants have told and must prove. 

He says that he next was there (second visit, p. 1151) “in the 
commencement of the fall of 1874,” and that he. went there to see 
Mr. Kline, the inventor of the axle; found Mr. Kline there; then 
saw Drawbaugh and picked up the machine; Drawbaugh told him 
“that is some more of my talking machine.” Drawbaugh went to 
the other end of the building and said to him (ans. 17, p. 1153) : — 


** Put it to your ear.’ I put it to my ear and the sound came. 
‘What is your name?’ he says; ‘W. H. Decker,’ I says; another 
sound came,‘ Where from?’ ‘West Fairview,’ I says; another 
sound came, says he, ‘Do you knowJdake May?’ I says, ‘ Yes, sir.’” 

He says that the instrument he then used was D, but he did not talk 
back through it, talked back through the air (ans. 19, p. 1153). 
There is not a pretence that D was made at that time. 

His next (third) visit he says was in the latter part of August, 
1875 (ans. 23, p. 1154). At this visit the instruments that he saw 
he described as tollows (p. 1158, ans. 56) : — 

“These I seen sitting on the counter (indicating C and C repro- 
duced) .” 

Drawbaugh doves not pretend to have ever had ¢wo such instru- 
ments. Speaking of this third visit, Decker testifies (p. 1155) : — 
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“@. 26. At that visit, in 1875, did you see any talking machines 
there at the shop? 

“Ans. Yes, sir; plenty of them, on the bench and on the walls, — 
at least what they called talking machines ? ? 

“@. 27. By ‘on the w alls,” ' what do you mean ? explain yourself. 

“ Ans. Some were fastened up against the walls, and some were 
on the benches. The bench was up “to my stomach, as near as I can 
judge. I leaned against the bench. 

“@Q. 28. Did you at that visit talk through the talking machines 
or not? 

“" Ans. No, sir; I did not talk, but Mr. Drawbaugh talked to Mr. 
Kline through the talking machine, and I stood right alongside of 
Mr. Kline, right against the bench. 

“ Y. 29. Did anybody talk to vou through the talking machine 
at that visit? 

“Ans. Yes, sir. 

“ QY. 30. Who talked to you through it? 

“ Ans. Daniel Drawbaugh. 

“@. 31. Could you hear and understand, through the machine, 
what he said ? 

* Ans. Yes, sir. 

* Y. 32. Have you any recollection of what was said through the 
machine to you at that time? 

“Ans. Yes, sir. 

“@Q 33. State what you remember of it. 

“Ans. ‘How is my old friend, Jacob May, and his family ?’ he 
says. I said, ‘They were all well, when I last saw them.’ He says, 
‘I understand there is an increase in the family.’ I toid him I wasn’t 
positive of that, and couldn’t give him no positive answer. He say S; 
‘Well, they are all well, so far as you know?’ I said, ‘ Yes, sir.’ 
He said, ‘l am much obliged.’” 


“Q. 37. Did you hear what he said through the instrument or 
through the air? 

€ Ans. Through the instrument. 

“@. 38. Did you answer back to him throngh the instrument or 
through the air? 

“Ans. I said to Mr. Kline, ‘Can I talk through this?’ That is 
when Mr. Kiine handed me the instrument. Daniel says, ‘Take 
this instrument.’ ‘Oh!’ said Mr. Kline, ‘ yes, you can talk anything 
you want to talk. I answered back through the instrument.” 


This story is proved to be false. In the first place, there is not a 
pretence that Kline ever saw or knew of a talking machine. The 
other members of the Axle Company had hardly any more than a 
suspicion that they might have seen something. It is of course im- 
possible that this witness could have seen “plenty of them around on 
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the benches and on the walls ” when those engaged in the shop have 
hardly a recollection, if at all, that they ever saw any. (See the dep- 
osition of Moore more particularly, p. 205, supra, and also Grove, 
p. 226, supra, and Bear, p. 198, supra; for proof that Kline never 
saw anything, see body of brief under head of Axle Company, and 
also p. 205, supra.) 

But the neatest proof comes from the thirty-third answer. Ac- 
cording to the witness’s story, the talk through the telephone was 
about “ my old friend, Jake May.” Concerning him, Drawbaugh said 
to him through the telephone, “I understand there is an increase in 
the family.” Now that was an event the date of which could be fixed. 
So we called Jacob May, and he testified (No. 97, complts, ii, 1563) 
that he had a child born in May, 1872, and another on Aug. 12, 
1876, and none, nor any indications of one between the two dates. 

As to the identification of any instrument, his story that the shop 
was full of instruments fastened up against the walls and on the bench 
is enough to destroy his value as a witness. 

His fourth visit, he says, was in 1877 (ans. 39). At that visit he 
says (ans. 57) that he saw H, but at that time there was no talk 
through the instrument. He says that he cannot fix exactly when it 
was in 1877 that he was there, but it was in warm weather, and just 
about a couple of weeks after he had gone to Harrisburg to see the 
Hazleton clock. Again, on this occasion of 1877, the shop must have 
been lined with talking machines (p. 1159) :— 


*@. 65. At all the visits, when you were there, were the instru- 
ments lying open, exposed to the view of any person who might come 
into the shop? 

“ Ans. Yes, sir; anybody could see them. 

“ Y. 66. How many talking machines or instruments do you 
think you saw there at the time of your second visit? I mean the 
visit of 1874. 

“Ans. They were numerous there; I couldn’t exactly give the 
number; some were finished and some were half finished ; they were 
setiing around there on benches and on shelves. I suppose if they 
were all talking machines there were a good many. 

“@. 67. Do you know whether they were all talking machines 
that you have referred to as sitting around on shelves? 

“ Ans. No, sir; I don’t know whether they were all talking ma- 
chines. 

* @. 68. “My question referred only to talking machines. Iasked 
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how many talking machines you thought you saw around there at 
the time of your second visit. 

* Ans. I think there were six or seven anyhow, to the best of 
my knowledge. 

“ @. 69. Do you think you saw as many as that at the time of 
your third visit ? 

“Ans. Oh, yes, sir. 

“@Q. 70. Do you think you saw more at the time of your third 
visit than you did at the time of your second visit? 

“Ans. Yes, sir; every time I went there there was more than 
there was before.” 

He asserts the date to be in warm weather, about two years 
after he saw the Hazleton clock on exhibition in Harrisburg; de- 
scribes the Hazleton clock, what is was, and the advertisements, and 
precisely where it was exhibited. Our witness, Joseph L. Weaver, 
produced copies of the Harrisburg newspaper advertisements of the 
clock (comp!ts, ii, 1224, and complainants’ exhibits, iv, p. 380). 
It appears from these advertisements and the newspaper accounts 
that the exhibition of the Hazleton clock was from Christmas, 1877, 
to Jan. 5, 1878. This alleged visit, if it was two weeks after he 
saw that, was not in the summer of 1877, nor was it in warm 
weuther. His memory is all confused. 

Jacob May testified (complts, ii, 1563, 1564) that he had known 
Drawbaugh for twenty years. The first time he went to his present 
shop he went with Mr. David Stevenson to try and borrow some 
money from Mr. Leonard, who appears to have been a capitali-t 
and a lender of money. The next time he went was with Mr. Decker, 
to see a Sheppard lathe; and that was during the campaign for the 
election of governor, and they had a pretty strong talk with the 
miller about greenbackism ; this was the election of the fall of 1878. 
(The lathe was one bought by the Clock Company in April or May, 
1878.) He went over at another time, after seeing that Sheppard 
lathe, with a Mr. Pike, to examine the lathe, with a view of buying 
one like it, and then for the first time he saw a telephone instru- 
ment. A is the only one he could identify. This visit with Pike, 
like that with Decker, was in the fall of 1878. He has an impres- 
sion that he saw F there, but is not certain about it. Drawbaugh 
(Q. 24, complts, ii, 1150, 1165) has been to him since the suit 
began, showed him some instruments, and asked for his recollec- 
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the benches and on the walls ” when those engaged in the shop have 
hardly a recollection, if at all, that they ever saw any. (See the dep- 
osition of Moore more particularly, p. 205, supra, and also Grove, 
p. 226, supra, and Bear, p. 198, supra; for proof that Kline never 
saw anything, see body of brief under head of Axle Company, and 
also p. 205, supra.) 

But the neatest proof comes from the thirty-third answer. <Ac- 
cording to the witness’s story, the talk through the telephone was 
about “ my old friend, Jake May.” Concerning him, Drawbaugh said 
to him through the telephone, “I understand there is an increase in 
the family.” Now that was an event the date of which could be fixed. 
So we called Jacob May, and he testified (No. 97, complts, 11, 1563) 
that he had a child born in May, 1872, and another on Aug. 12, 
1876, and none, nor any indications of one between the two dates. 

As to the identification of any instrument, bis story that the shop 
was full of instruments fastened up against the walls and on the bench 
is enough to destroy his value as a witness. 

His fourth visit, he says, was in 1877 (ans. 39). At that visit he 
says (ans. 57) that he saw H, but at that time there was no talk 
through the instrument. He says that he cannot fix exactly when it 
was in 1877 that he was there, but it was in warm weather, and just 
about a couple of weeks after he had gone to Harrisburg to see the 
Hazleton clock. Again, on this occasion of 1877, the shop must have 
been lined with talking machines (p. 1159) :— 


“ @. 65. At all the visits, when you were there, were the instru- 
ments lying open, exposed to the view of sny person who might come 
into the shop? 

“ Ans. Yes, sir; anybody could see them. 

* @. 66. How many talking machines or instruments do you 
think you saw there at the time of your second visit? I mean the 
visit of 1874. 

“Ans. They were numerous there; I couldn’t exactly give the 
number; some were finished and some were half finished ; they were 
setting around there on benches and on shelves. I suppose if they 
were all talking machines there were a good many. 

“@. 67. Do you know whether they were all talking machines 
that you have referred to as sitting around on shelves? 

“Ans. No, sir; 1 don’t know whether they were all talking ma- 
chines. 

* @. 68. “My question referred only to talking machines. I asked 
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how many talking machines you thought you saw around there at 
the time of your second visit. 

* Ans. I think there were six or seven anyhow, to the best of 
my knowledge. 

“ @. 69. Do you think you saw as many as that at the time of 
your third visit ? 

“Ans. Oh, yes, sir. 

*Q. 70. Do you think you saw more at the time of your third 
Visit thaa you did at the time of your second visit? 

“Ans. Yes, sir; every time I went there there was more than 
there was before.” 


He asserts the date to be in warm weather, about two years 
after he saw the Hazleton clock on exhibition in Harrisburg; de- 
scribes the Hazleton clock, what is was, and the advertisements, and 
precisely where it was exhibited. Our witness, Joseph L. Weaver, 
produced copies of the Harrisburg newspaper advertisements of the 
clock (comp!ts, ii, 1224, and complainants’ exhibits, iv, p. 380). 
‘It appears from these advertisements and the newspaper accounts 
that the exhibition of the Hazleton clock was from Christmas, 1877, 
to Jan. 5, 1878. This alleged visit, if it was two weeks after he 
saw that, was not in the summer of 1877, nor was it in warm 


weither. His memory is all confused. 

Jacob May testified (coumplts, ii, 1563, 1564) that he had known 
Drawbaugh for twenty years. The first time he went to his present 
shop he went with Mr. David Stevenson to try and borrow some 
money from Mr. Leonard, who appears to have been a capitali-t 
and a lender of money. The next time he went was with Mr. Decker, 
to see a Sheppard lathe; and that was during the campaign for the 
election of governor, and they had a pretty strong talk with the 
miller about greenbackism ; this was the election of the fall of 1878. 
(The lathe was one bought by the Clock Company in April or May, 
1878.) He went over at another time, after seeing that Sheppard 
lathe, with a Mr. Pike, to examine the lathe, with a view of buying 
one like it, and then for the first time he saw a telephone instru- 
ment. A is the only one he could identify. This visit with Pike, 
like that with Decker, was in the fall of 1878. He has an impres- 
sion that he saw F there, but is not certain about it. Drawbaugh 
(Q. 24, complts, ii, 1150, 1165) has been to him since the suit 


began, showed him some instruments, and asked for his recollec- 
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tion, but he did not call him asa witness. The cross-examination 
did not disturb his deposition in the least. 

Mr. Pike (complts, ii, 1561) remembered the visit with May to 
see the Sheppard lathe, and swears that it was in the fall of 1878. 

Decker, in his deposition, had stated that he was very confident he 
was not at Drawbaugh’s shop after 1877, because he says he quit Col. 
McCormick’s employ in the month of September, 1877, and went 
out t»> Kansas with a colony in the April following. Literally it 
was true that he went then; but for all the purposes of the case it 
was false, because, although he did go to the West, he came back 
in a month or two, and a record of the “Sovereigns of Industry ” 
shows that Decker was present at the meeting of Aug. 24, 1873, 
and was there appointed on a committee to attend to some consid- 
erable business. 

J. P. Wilbar bookeceper of Col. MeCormick’s nail works, produced 
the book with Decker’s account in it (complts, ii, 1559); and this 
shows that instead of quitting in September, 1877, as he swore, he 
worked until the 30th of March, 1878. All his dates, therefore, 
are very unreliable. The defendants’ counsel, in cross-examining 
Wilbur, tried to bolster up Decker’s character a little, and the fol- 
lowing occurred (complts, ii, 1561) :— 

“XN QY. 12. Do you regard him as a reliable, truthful man? 

** Ans. I never had a personal reason to think him otherwise, only 
that he was inclined to talk very freely on matters that we thought 
were very highly colored.” 

L.. £. Spong (complits, ii, 1558), railroad agent at Fairview, 
proves that Decker’s family did not move away from Fairview until 
Oct. 20, 1879, and had lived there continuonsly before that for a 
great many years. 

So that all the alleged facts by which he undertakes to fix the 
dates of his visits to Drawbaugh’s shop are misstated by him 
materially. He fixes his last date, 1877, when he says he saw 
H, by the statement that he left Col. McCormick’s employ in 
September, 1877, and went out to Kansas in the April following. 
It turns out to be that he never left McCormick’s employ until 
the spring of 1878, when he went out to Kansas for, perhaps, a 
couple of months without his family, and that his family remained 
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at Fairview until 1879, and presumably he either lived there, or was 


back and forward a good deal. 


No. 126. Thomas Draper, p. 1165.—Age, sixty-six ; Dover, Del- 
aware. The complainants heard accidentally that Thomas Draper, 
of Dover, Delaware, had recently saidthat he knew something about 
the alleged talking machine, and Mr. Tompkins, a gentleman in the 
complainants’ employ, went to Dover tosee him. Mr. Draper said that 
he did know of them; that he went over to Drawbaugh’s shop once 
with a tenant of his, Kissinger, to order a hydraulic ram for the farm 
which he owned and Kissinger occupied, and then saw a talking ma- 
chine ; and that that was in 1873. On which, naturally, the agent 
of the Bell Company said that if that were the case they probably 
would not call him as a witness. 

But Draper referred Mr. Tompkins to Kissinger, and Kissinger, 
visited within twenty-four hours, said that the visit to Drawbaugh’s 
shop was in 1877, and that the ram was put in in 1878; that he was 
the storekeeper at Eberly’s Mills from April, 1871, until April, 1874 ; 


that Drawbaugh and his counsel had visited him, but that he never 
heard of Drawbaugh having a telephone there while be lived there, 
nor for a long time afterwards. Drawbaugh did not call him. So 


we were easy. 

But Draper wanted to make himself of importance ; so he at once 
wrote a letter to Drawbaugh stating that he thought he could be of 
service to him as a witness, and offering to testify; the letter is 
printed, defendants’ exhibits, p. 111. 

A week or ten days after that Mr. Drawbaugh and his counsel 
went to Draper's place and saw him. In the mean time he had 
found the lease from himself to his tenant, which was dated April, 
1874, so he had to push his date over one year at least. 

Then they called Draper, but having also visited Kissinger they 
did not call him. Draper’s story is this (defts, ii, 1165) : — 

“@. 6. How long after that lease was made Jo you think it was 


before you made the acquaintance of Mr. Drawbaugh in the manner 


you have stated ? 

* Ans. I couldn’t say positively, but I think it must have been in 
the early pat of the summer, or it may have been in May, possibly ; 
I couldn’t state positively; I know it was shortly after Mr. Kis- 
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singer moved on the place; he complained that his wife had to carry 
water too far, and he wanted me to put in a ram. 

“(A copy of said lease, certified by the examiner, is put in evidence, 
and hereto appended, and is marked ‘Exhibit Draper-Kissinger 
Lease.’) 

“@. 7. Are you confident that it was in the same spring or sum- 
mer? 

“Ans. Yes, sir; I am sure of that. 

“Q. 8. Did you arrange with Mr. Drawbaugh to furnish a ram 
for your farm? 

“Ans. Yes, sir. 

“@. 9. Do you know when that ram was put on to the farm? 

“Ans. Ido not, but I don’t think it was put on until 1875; the 
arrangement was made that Kissinger was to cut down sapling and 
bore out the piping until he had enough to reach from the spring to 
the house; he had a trouble in getting an auger to bore the piping, 
but at last succeeded in getting one, and made the piping; then the 
ram was put in by Drawbaugh; but I was not present when it was 
put in, and do not know exactly when it was done. 

“@Y. 10. When you made Mr. Drawbaugh’s acquaintance did you 
Visit his shop with Mr. Kissinger ? 

“Ans. I did. 

“@. 11. Were you ever there at any other time before or since 
that visit ? 

°*An. Ro, oe.” 

“X @Y. 49. LIunderstand you to say thatthe visit to Diawbaugh’s 
shop you have testified about was for the purpose of ordering a ram, 
but that it was the following season when the ram was actually 
delivered and put up: is that your meaning ? 

“Ans. So far as my visit to Drawbaugh’s shop is concerned, that 
is correct; but Iam not certain that I said positively that the ram 
Was not put inuntil the next season. Lam nct certain about that, but 
I am of the opinion that it was not }.ut in until the next season. I 
know that there was considerable delay about getting the wooden 
piping bored, aud I wrote to him several times about it, but Kis- 
singer didn’t get it in until some time in the following season. I was 
anxious to see huw the ram would work. Kissinger’s excuse to me 
was, that he couldn't get an auger to bore the pipes with; I think it 
was some time late in the season; I think it was in the fall of 1875 
some time, when he put the ram in; that is my impression.” 


The time of ordering, he thinks, was in the first year of his lease ; 
but he also says, — and this was drawn out on direct examination in 
reply to a specific question when the ram was put in, —that it was 
put in a year after, and that it was put in in the fall of 1875. The 
witness had some doubt apparently whether it was not put in earlier 
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than that, but he thinks that “it was not put in until the next season.” 
He thus excludes any delay longer than one season. He says that 
Mr. Kissinger asked Mr. Drawbaugh how he was getting along with 
his talking machine, and that Drawbaugh replied that he had it 
nearly completed or was getting along pretty well; he said that 
what he lacked was money to put it through and to patent it, and, 
according to the witness, Kissinger said, “ You had better get Draper 
enlisted in it: he has plenty of money.” Drawbaugh invited them 
in and said he would like to have the witness take an interest in it 
(p. 1166):— 


“ Ans. 14. . he took the pains to show me his instruments, 
and gave me to understand that he wanted me to goin withhim. I 
declined ; I told him that I was too far away, as ‘T was in business 
in Delaware, and I did not care to invest in it, although [ thought it 
Was a good thing and might turn out well. 

"Q. 15. Do you remember whether he said anything about what 
he thought the value of it; and, if so, what he said ? 

“Ans. He said he thought it was, or would be, one of the great- 
est inventions of the age, and would take the place of telegraphing. 
I think those were as near his words as I can recollect, — about the 
expression. | 

“@. 16. Did he state whether he had used the talking machine 
outside of his shop or not? 

“| Objected to as secondary and hearsay, and otherwise unimpor- 
tant. | 

“4ns. Ithink he said he had not used it out; he said he was 
convinced he could. 

“@. 17. Do you remember whether he gave any reason for not 
having used it outside of his shop, and if so, what that reason was? 

" [Same objection. | 

“Ans. I don’t recollect his words on that occasion; he intimated 
that he was keeping it kind of secret, but I don’t veculions his words; 
I know what he suid he could do, but I don’t know what his reasons 
were for it, only as I gather it from his talk. 

“@. 18. What did you gather fron his talk that his reasons were 
for keeping it kind of secret ? 

“ [| Same objection. } 

“Ans. I thought from what he said that Me didn’t want everybody 
to know; he said he thought that by the same current of air he 
could talk acro-s the street. I don’t think he told me what his 
reasons for keeping secret were. The idea that [ gathered was that 
he intended to get a patent on it and was keeping it secret for that 
purpose. I don’t know that he said so to me, but that was the idea 
I got of it.” 
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The witness then said that they talked through the machine from 
one room to another, and that the muchine be listened at was some- 
thing like I and that the one he saw was like C or “C reproduced.” 
Thinks he also saw a glass tumbler lined with something white. 

He says that he first knew of telephones in commercial use, or 
first talked through a te'ephone in 1880 or 1881; and he says that 
he thought that that must be one of Drawbaugh’s telephones. 

That is an important witness, because he is one of the very few 
who seemed to have been solicited to put money in. Jt is very cer- 
tain that at the time of that visit (whatever be its true date) C and 
I were the best instruments Drawbaugh had, because he would use 
his very best with a person whom he wanted to put some money in. 
The date of this visit therefore becomes an important matter for the 
party who wishes the Court to believe this witness. 

It is evident from the deposition of the witness on its face that his 
recollection of dates is poor, because he first stated that he made 
the visit with Kissinger in 1873, and it turned out that it was not 
until April, 1874, that Kissinger moved on his farm. 

His statement that Drawbaugh told him that be was keeping it 
secret is either pure invention, or falsifies the defendants’ story and 
all their other depositions. 

In reply, we introduced considerable proof of dates, and left it 
very certain that the ram was ordered in 1877, and that it was put 
in in 1878, our witnesses agreeing with Draper that it was put in the 
year after it was ordered. Inasmuch, therefore, as C and I were 

Rasen Drawbaugh had in 1877, he must fail, because no instru- 
ew ged to exist befure C and I, nor even C and I themselves, 
were goo enough to defeat a patent; and, moreover, since C and 
— best instruments in 1877, his whole story was a falsehood. 

The defadants felt the fatal weight of these facts. They had put 


lirect question as to the date whe " as 
to Draper a jues e date when the ram was put in, 


and had sabe 
to add to it. 


to knowledge on 
but they called n'@Y witnesses who said that the ram was put in in 


on his answer; but now, in surrebuttal, they begin 
They did not produce any one who pretended 
the visit to Drawbaugh’s shop, even from hearsay ; 


1876, and that pre garations for it were begun in 1875. This was a 
er's dates, though it followed the general state- 


departure from Drat 
‘he preparation occupied about a year. This 


ment he made nial 
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cumulative evidence and change of base was met by us in rejoinder 
with much testimony, which completely demoli-hed their proofs. 
Then they returned to the matter, and in surrejoinder called more 
witnesses, and then we called a few to rebut their last proofs. | 

This ram controversy brought nearly one hundred witnesses in the 
case. For the complainants, it was not very important, because Draper 
was only one witness more or less; but for the defendants this suo- 
ordinate issue was vital. Elsewhere in this brief, at the end of this. 
appendix, it is considered at length by itself. It leaves the date of 
ordering, 1877, and the date of putting in, 1878, beyond possibility 
of doubt. Theissue hasa special value. It shows a repetition of the 
same tactics which the defendants have applied to the main issue. 
The defendants have rested on the mere memory of casual visitors, 
who had no oceasion to notice the matter nor charge their memories 
with it, and who testify only after the matter has been the subject 
of a year’s talk and preparation in their village. Their testimony 
is not recollection, but the re-ult of the one-sided caucus of the 
loafers at the village store and the village post-office. We have 


proved by every person whose occupation connected them with it 
(except Draper, as to one part of the matter), and by every con- 
temporaneous writing or paper which spoke of it, or by necessary 
implication refers to it, that the recollections of their witnesses is 
wildly wide of the truth. | 

The result of the whole of this ram testimony is that the ram was 
ordered in 1877, and was not put in until the fall of 1878. With that 
asa fact, the importance of Draper’s testimony becomes apparent ; for 
since Drawbaugh, some time in 1877, showed to a person, whom he 
was bound to show the best he had, nothing more than C and I and 
F and B, it is certain that the whole of his story is a falsehood, and 
it is certain, moreover, since these instruments contain nothing more 
that what Mr. Bell had patented in January, 1877, andinvented and 
used some time previously, that Drawbaugh was at that time behind 
Mr. Bell in his work. ‘The moment it is established, therefore, that 
the Draper visit was, as we have established it. to be, some time in 
1877, —and it makes no difference for the purpose of this case whether 
it was in February, 1877, or November, 1877, because Mr. Bell’s pat- 
ent was in March, 1876, — it becomes certain that Mr. Drawbaugh 
is Ss» far behind Mr. Bell that the defendants cannot prevail. It was 
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nothing but the certainty of this that made the defendants devote 
so much time to the attempt to proving the ram in at an earlier date ; 
for the complainants, if they had left out the ram issue, this witness 
would have been but one among a considerable number, and not one 
of any more importance against them, so far as his date is concerned, 
than a good many others. As against the defendants, however, 
since the true date is 1877, he becomes, for the reason stated, an 
almost fatal witness. 

These are all the witnesses on the question of dates for the defend- 


ants, except Drawbaugh himself. 


No. 127. G. W. Heiges, p. 1176.—Saw Benjamin perform an 
experiment, but does not describe it and knows nothing of the results. 


No. 128. Park Benjamin, p. 1179. — Age, thirty-three; New 
York; mechanical engineer. Mr. Benjamin is called by the defend- 
ants as their expert, and their only expert. If there were any 
conflict of testimony between Mr. Benjamin and our experts which 
the Court could be in any doubt about, it would be worth while to 
dwell on his slender qualifications and his relations to this suit 
und the parties. He does not profess to be an electrician, or to 
have any practical knowledge or special scientific knowledge relat- 
ing to electricity, telephony or acoustics. He has such knowledge 
on these subjects as belongs to an educated mechanical engineer, who 
has been in practice as such for three years. Before that time he 
Was associate editor of the Sctentific American, and editor of one of 
the editions of Appleton’s Encyclopedia. He has the knowledge, gen- 
eral, but neither definite or precise, which belongs to such a training 
and education. At the outset of his cross-examination he was asked 
to state what particular experiments, tests or trials he had made on 
which he based any of his conclusions, and after some fencing finally 
said (ans. 70, defts, il, 1273) :— 

“dns. Ihave not made any experiments, except those mentioned 
in my testimony, with telephones during the last two years, although 
I have repeatedly talked througa such instruments, and incidentally 
remarked their efficiency, said instruments being in connection with 
organized systems. I have made a large number of experiments, 
mainly repetitions of those made by others, ia order to fix electrical 


principles in my mind; and I suppose that these experiments have 
indirectly affected my conclusions. I cannot specify them all, nor 


| om +. 
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their number ; perhaps it will suffice to state that they were all old 
and well known, and that they involved no original discovery on my 
part. I do not recollect having seen any experiments made by 
others, during the period mentioned, which have had any effect upon 
the conclusions I have stated. 

“Q. 71. If the conclusions you have stated are based upon any 
experiments with telephones not already mentioned, and made more 
than two years ago, please state what those experiments were and 
when and where they were made. 

“ Ans. I under-tand this question to be limited to experiments 
made by me or in my presence, as before. Perhaps it may save 
some further questioning in this direction if I state right here that I 
have neither had the time nor opportunity to enter into any elaborate 
series of experiments or tests with telephones at any peri.d of my 
life, as I think may be easily inferred from the statements I have 
made as to my employment for many years back.” 


Upon all points where he, on the one hand, and Prof. Cross and 
Mr. Pope, the complainants’ experts, on the other, disagree, Mr. Ben- 
jamin’s conclusions are overthrown by such an overwhelming mass 
of facts that there is nothing left to be discussed about them. 

It may be mentioned also that ke is not merely employed as ex- 
pert, but is the Patent Office solicitor and attorney in fact for Draw- 
baugh and the Peoples’ Telephone Company iv the matter of Draw- 
baugh’s alleged telephone inventions. This appears from the powers 
of attorney of various dates printed in the complainants’ rejoinder 
(vol. iil, p. 2172). While this of course does not disqualify him 
and does not necessarily make his statements unworthy of belief, it 
imparts to him the zeal of the attorney or advocate, aud gives to his 
opinions (and he is called to testify to nothing else) the bias which 
niuturally arises under such circumstances. It is not usual to em- 
ploy the same man in both capacities in what is substantially the 
same controversy. It appears, from his own deposition, that he 
passed several mouths in Harrisburg while the testimony was being 
taken ; and as there was no scientific controversy then going on, he 
was evidently brought there either to learn the testimony in the case 
or to assist the defendants’ counsel with general advice in the con- 
duct of the examinition, and no dvubt his presence was valuable to 
his clients. 

He says in terms thit he agrees with the statements in Prof. 
Cross’s first deposition in the complainants’ prima facie case (complts, 
1, 21-27) as to the nature and character of the vibrations which con- 
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stitute articulate speech, and as to the means and method by which 
they are transmitted through the electric speaking telephone. He 
particularly says (defts, ii, 1187) :— 

“I fully agree with Prof. Cioss in such statements as he makes rela- 
tive to the practical impossibility of articulate speech being transmitted 
by any telephonic system which relies upon a making and breaking of 
the current in order to transmit the vibrations. I am aware that the 
fact has been frequently published, that with Reis’s instrument, which 
is constructed on the make and-break principle, and to which | have 
already referred, and with other analogous devices, certain sounds of 
the human voice have been transmitted, but I am unable to discover 
that these sounds were other than merely fragmertary, depending 
solely for their existence upon the momentarily continued con- 
tact of the diaphragm and point, or their equivalent, and limited, I 
believe, chiefly te vowel sounds. I regard it as certain that under 
no circumstances can articulate vocal sounds be transmitted by such 
an arrangement, except when continuous contact between the con- 
tuct pieces exists; and even then I do not know that it has been 
definitely determined how exactly to adjust these pieces for the pur- 
pose, — in the Reis instrument, for example. 

“I understood, as early as 1870, the inability of the Reis instrument 
to transmit articulate speech, and I have never since heard that it has 
come into use for the transmission of articulate speech ; that it has, 
or is, practically been made capable of doing so. I am satisfied, 
therefore, that the u-e of the undulatory current is essential to the 
transmission of articulate speech, and conversely, I fully agree with 
Prof. Cross in the opinion substantially expressed by him, namely, 
that any electric telephonic device which does actually trans- 
mit articulate speech. must operate, and operate only, through the 
medium of the unbroken undulatory curreut; so that, to illustrate, 
it | was shown an instrument connected with an electric circuit 
wire, even if I were wholly ignorant of the internal construction of 
that instrument, if [ heard speech through it I should be convinced, 
first, that that instrument was not operated by a make-or-break 
current, and second, that it was operated by a current unbroken and 
undulatory. This is my own conclusion, and it seems to me also a 
necessary one, from the opinions and reasons given by Prof. Cross.” 


The rest of his deposition is devoted, first, to the expression of 
his views about the Bell patent and an attack on it, and, second, to 
an expression of his views as to the instruments produced by 
Drawbaugh, examined in the light of the descriptions given by 
Drawbaugh, and assuming those descriptions to betrue. Under this 
latter head he considers the theoretical operation of the instruments 
produced and described by Drawbaugh, and also states the results 
which he alleges that he has obtained, in attempting to transmit 
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articulate speech by such of them as are in working order, and by 
what he wishes the Court to believe are reproductions of others 
which have gone to pieces. 

He begins his criticism of the Bell patent of March 7, 1876, 174,- 
465, by examining the first four claims, and the features which he 
thinks are referred to by those claims. He thinks that he has found 
an anticipation of those claims in a contrivance made by Sir Charles 
Wheatstone, to count the number of times a door was opened or to 
count the namber of revolutions of the shaft of the Zimes printing 
press. As these four claims are not in suit, it is not worth while to 
spend any time upon them; it is enough to say that they refer to a 
method and to an apparatus for producing a current gradually varying 
and never abruptly broken, and by means of it causing at the receiving 
station sonorous vibrations, specially adapted to be used in a system 
of harmonic multiple telegraphy. Nothing of the kind had ever 
been done before, nor did the existing state of knowledge lead to the 
belief that it could be done practically. The body of the speci- 
fication points out plenty of novelty to support these claims, and the 
claims do not purport to go beyond the novelties contained in the 
specification. All this however is immaterial. 

The claim in controversy in this suit is the fifth claim, which is a 
claim for 


“The method of and apparatus for transmitting vocal or other 
sounds telegraphically, as herein described, by causing electrical un- 
dulations similar in form to the vibrations of the air accompanying 
the said vocal or other sounds, substantially as set forth.” 


Mr. Benjamin does not pretend that anything anywhere in the 
world existed in mechanism or in print which anticipates this claim, 
or the features in the specification which it refers to, or that any- 
thing existed by which vocal sounds could be transmitted so as to 
be recognized at the receiving eud,—uunless it be the apparatus of 
his client Drawbaugh. He then devotes a number of pages to an 
attempt to show that Mr. Bell did not invent a speaking telephone, 
did not believe that he had, did not know how to deseribe or claim 
one in his specification, did not intend to or believe that he had de- 
scribed or claimed one in his specification, intended to exclude it and 
in fact and in law did not include it, though he, in one part of his 
deposition (x-ans. 50, p. 1280), says that perhaps by a lucky chance 
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Mr. Bell, not knowing it, may have used language which might 
cover a speaking telephone, “a case analogous to that in which a 
new use is discovered for a patented apparatus, never thought of by 
the inventor.” 

Mr. Bell’s patent, as has already been remarked in the body of 
the brief, describes two different kinds of apparatus, which, while 
they have certain electrical features in common, present also radical 
differences of construction, and in consequence of these differences 
they accomplish radically different results, and are intended for cor- 
respondingly different purposes, which we will briefly indicate. 

Fig. 5 shows a type, several pairs of which, assembled together 
us shown in Fig. 6 and connected with one line wire, constitute a 
harmonic multiple telegraph. This apparatus works by the produc- 
tion, by each pair, of a definite musical note, different in pitch from 
that produced by any other pair. Each pair has an individuality of 
its own; the transmitter of a pair is to be practically incapable of 
performing any rate of vibration except that which its mate at the 
receiving station can copy; and each receiver is to be practically 
incapable of responding to any note or rate of vibration except that 
which its mate at the transmitting station is tuned to perform. It 
is essential four the multiple harmonic telegraph that this should be 


so, and to that end cach of the instruments Fig. 


it 


' 


A J ae 

has it} armature formed of a steel spring firmly clamped at one end. 
Such aspring, like a tuning fork, or one of the springs of the comb 
of a mude¢ box, can practically vibrate only at one rate and with 
one charac’ Of vibration. The desired object is here obtained by 
making the 8Pring of A exactly like the spring of I. 

The desertion of this instrument in the specification dwells upon 
these features *s essential. 

“The vibrate’y curreit passing through the coil of the electro- 
magnet f£ causes vibra’.on in its armature # when the armatures ch 
ot the two instrunle «6 A I are normally in unison with one another ; 
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but the armature 2 is unaffected by the passage of the undulatory 
current when the pitches of the two instruments are different. 

* A number of instruments may be placed upon a telegraphic cir- 
cuit, as in Fig. 6. When the armature of any oneof the instruments 
is set in vibration, all the other instruments upon the circuit which 
are in unison with it respond, but those which have a different rate 
of vibration remain silent. . . . The duration of the sound may be 
used to indicate the dot or dash of the Morse alphabet, and thus a 
telegraphic despatch may be indicated by alternately interrupting 
aud renewing the sound. . . . Hence, by these instruments, two or 
more teleyraphic signals or messages may be sent simultaneously 
over the same circuit without interfering with each other.” 


The claim corresponding to this 1s : — 


“1. <A system of telegraphy in which the receiver is set in vibra- 
tion by the employment of undulatory currents of electricity sub- 
stantially as set forth.” 

So far we have a harmonic telegraph, but neither a description of 
nor a claim for a speaking telephone. 

As the vibrations which constitute articulate sounds vary in- 
finitely, both in rate and in character, these springs c / are substan- 


tially incapable of either responding to such vibrations or of repro- 


ducing them. 

For the latter purposes, Mr. Bell took from the instrument Fig. 
5 its individuality of vibration, and gave to it the capacity to per- 
form all rates of vibration, and all characters or “forms” of vibra- 
tion. He further gave to it the ability to take up those vibrations 
from the sound waves preduced in the air by the human vocal or- 
gains, or other sources of sound. He accomplished this by a change 
of stiucture. The changed structure employed the same general 
electrical principles, but the new instrument was able 

1. To readily and truly perform the same varying rates and char- 
acters of vibration. whatever they might be, which the air performed 
when agitated by the speaker’s voice. 

2. To take up these vibrations effectively from the sound waves 
themselves due to the voice. 

3. To produce, by means thereof, a new variety of electrical 


changes. 
4, And thereby reproduce at the receiver the same rate and the 


ee ee 
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Same peculiar character or form of vibration which was present as 
the receiver. 

5. And since the air vibrations produced at the receiver were 
thus the copy, beth in character and in rate, of those which acted 
upon the transmitter, the result was that the sound at the two places 
was the same not merely in pitch, but in articulate quality, or artic- 
ulation. 

The changes he made were twofold. He destroyed what we 
have called the “ individuality ” or individual will of the instrument 
by hinging the armatures c h to A and to I, instead of clamping 
them. He then attached the moving end of each armature to a cir- 
cular stretched membrane, which was capable of performing sub- 
stantially all rates and all kinds or “forms” of vibration, while the 
extended surface it presented to the sound waves enabled them ef- 
fectively to lay hold of it and compel it truly to copy all their chan- 
ging vibrations. 

He thus reached the form Fig. 7, which, in his patent, he described 


as follows: — 
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“One of the ways in which the”armature c, Fig. 5, may be set in 
vibration, has been stated above to be by wind. Another mode is 
shown in Fig. 7, whereby motion can be imparted to the armature 
by the human voice, or by means of a musical instrument. 

“The armature c, Fig. 7, is fastened loosely by one extremity to 
the uncovered leg d of the electro-magnet 5, and its other extremity 
is attached to the centre of a stretched membrane a. A cone A is 
used to converge sound vibrations upon the membrane. When a 
sound is uttered in the cone the membrane a is set in vibration, the 
urmature ¢ is forced to partake of the motion, and thus electrical 
undulations are created upon the circuit E be f g. These un- 
dulations are similar in form to the air vibrations caused by the 
sound ; that is, they are represented graphically by similar curves. 
The undulatory current passing through the electro-magnet 7 influ- 
ences its armature / to copy the motion of the armature c. A 
similar sound to that uttered into A is then heard to proceed from 
| Fagg 
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The fifth claim employs the language of this paragraph, and is 
based upon it. Its language is not found in the parts of the speci- 


f fication which refer to Fig. 5, and it could not be sustained upon q, 
. those parts. It is as follows : — io 
} “5. The method of and apparatus for transmitting vocal or other 
ce sounds telegraphically, as herein described, by causing electrical 
e undulations similar in form to the vibrations of the air accompanying 
“4 the said vocal vr other sounds, substantially as set forth.” 
J d 4. ao * » 7 e 
| Upon this, which is clearly set forth in the patent, and to which 


attention was directed by Prof. Cross’s opening deposition, Mr. 
Benjamin undertook to make out that Fig. 7 was intended for the 
same purposes as Fig. 5; that it was not and was not intended for 
a speaking telephone, but, like Fig. 5, was merely for a harmonic 
multiple telegraph. He thus sums up the result which he wishes 
the Court to adopt (p. 1207 at bottom) : — 

* In conclusion, and for the reasons which I have enleavored to 
give fully, what I find set forth in the Bell patent is a harmonic tele- 
phone, single or multiple... . I do not find, for the reasons 
stuted, in Bell’s patent of March 7, 1876, a speaking telephone, 
either directly, or by inference from the language used, or from the 
drawings. . . .” | 

The line of argument by which he brought himself to this condi- 
tion is hardly worth following, except from curiosity. 

On pp. 1201 and 1202 he reasoned himself down to a point of 
absurdity beyond which it would seem the hu‘nan mind could hardly 
g>. Starting with the statement proclaimed in the specification 
itself that Fig. 5 of the patent is not intended for and in sub- 
stance is not a speaking telephone, he quotes Prof. Cross’s state- 
ments, that while the electrical principles involved in the operation 
of Fig. 5 and Fig. 7 are the same, as they certainly are, the entire 
change of structure introduced and shown in Fig 7 produced an 


apparatus capable of transmitting vocal sounds of all kinds, includ- 
ing articulate speech. And he finds himself quite unable to under- 
stand that it can be possible that a stretched mombrane and mouth- 
piece and earpiece can in any way aid in the transmission of sound 
_ by electricity, or that something which of itself is not a speaking 
telephone, combined with something else which is not of itself a 
speaking telephone, in such a way that the newly combined parts 
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co-operate, can possibly become a speaking telephone or that the 
new combination can accomplish what each part separately did not 
accomplish. 

Later on in his deposition, pp. 1281-6, he falls into the line of 
his duties as patent solicitor and Patent-Office attorney for the 
defendants, and devotes several pages to examining the depositions 
of Mr. Bell and Mr. Watson, and arguing from these that Mr. Bell, 
as matter of fact, did not invent the speaking telephone. He appar- 
ently came to the conclusion, or at least wished the Court to believe 
that he had come to the conclusion, that the Bell patent did not pur- 
port to describe a speaking telephone, or an instrument which was 
capable of transmitting speech ; that he had found that defect on the 
face of the papers, (See passage quoted p. 269, supra.) On the 
cross-exumination he did not like quite to stand up to this, and he 
did not like quite to back out from it, and rather concluded that 
his construction and the meaning of the language of the patent 
would depend upon the fact ab extra whether the instruments de- 
scribed in it would transmit speech or not. This is about the only 
intelligible meaning that can be got from his fencing and evasive 
answers on pp. 1278-80. 

He then undertook to show that the instruments deseribed in 
the Bell patent will not talk. It is rather late in the day to start 
that issue again, after it his been so often passed upon; but the 
manner in which the defendants have attempted to sustain their side 
of it isenough to show the character of this witness and the manner 
in which they undertake to present their case. The proper way to 
test such a question under a patent is to put the specification into 
the hands of some person of the skill required for instiuments of 
the class in question, to direct him to use the best technical knowl- 
edge available at the date of the patent, and not to try whether he 

xnnot literally follow the instructions and yet produce an inopera- 

7" Instrument, but to try whether he cannot produce an operative 

live, superadding the directions of the patent to the best existing 

one by re; for the specification is addressed to those who wish to 
mptiietin.. art, and not to those who do not wish to; and the 
practise the titled to the benefit of both good skill and good will. 
patentee 1s €., which is for the first time to transmit speech, which 
An apparatus the most delicate movements, the most delicate 


evidently employ and the utilization of the most delicate phenom- 
changes of current, 
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ena of sound and of electricity, calls for a constructor, either as 
superintendent or workman, or both, practically and theoretically 
skilled in the manufacture of the nicest class of acoustic and elec_ 
trical apparatus. The defendants carefully avoided going to such a 
person. Mr. Benjamin has not the slightest practical knowledge on 
the subject. Moreover he did not either supervise the work or give 
any directions about it. He does not pretend that he employed any 
one skilled in the construction of electrical and acoustic apparatus. 
He testified (p. 1205) that he took an ordinary printed Patent-Office 
copy of the specifications and drawings to the Benton Manufactur- 
ing Company, 


“2 concern chiefly engaged in the manufacture of mode's an d 
fine experimental machinery. I instructed the workman to make 
the apparatus, shown in Fig. 7 of the drawings, from what was 
shown in that drawing and described in the specification. I cau- 
tioned him, particularly, accurately and carefully to follow the 
directions contained in the specification and drawing ; and not in any 
way to allow himself to be influenced by any knowledge of t -le- 
phonie devices which he might have, or obtain, outside .of what the 
patent set forth. I told him I wanted a fair reproduction from him 
of what was in Fig. 7 of the patent, using his mechanical skill, and 
departing from the exact dimensions of the drawing Fig. 7 so far 
us Was hecessary only to enlarge the device to adapt it for conven- 
ient practical use. It is proper to state here that I understood the 
printed Patent-Office drawing in this case, as before stated, to be a 
photo-lithographic reproduction of the original drawing, filed in the 
Patent Office, reduced in size. The instruments which I have pro- 
duced are those given to me by the Benton Manufacturing Company, 
in accordance with my order and instructions, as above detailed. I 
have carefully compared them with what is set forth in specification 
and drawing of Bell’s patent of March 7, 1876, and I consider them 
to be a fair and substantially accurate embodiment of what is there 
shown in Fig. 7 and described. They are about four times as 
large in dimensions as the reduced photo-lithographs Fig. 7, with 
the corresponding features of the instruments now produced, and 
find them to closely correspond.” 


The instruments so produced are called “ Mr. Benjamin’s brass 
cone telephones.” 

He tested them as follows : — 

He connected a modern mag eto transmitter (Tisdel form) with 
the receiver made by the Benton Company, and (p. 1206) : — 


“ On listening at this instrument I cou'd hear no sound through it 
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at all. I satisfied myself that the sound was going on all the time up- 
stairs [at the transmitter] by quickly taking off the Bell and putting 
on the Tisdel . . . . and then... . Teould hear speech coming 
clearly and distinctly, while on replacing” [what he calls] “the Bell 
device, I could, as before, hear nothing. This satisfied me that the 
Bell instrument” [he means the brass cone receiver the Benton 
Company had made for him] “ was inoperative.” 


Then he tried one of his brass cone instruments as transmitter, 
and a modern instrument of the Tisdel form as recciver, and the 
result was (top of p. 1207): — 

“IT could hear nothing.” 


Then he connected his brass cone transmitter with his brass cone 
receiver, and of this he says (p. 1207) : — 


* Again I could hear nothing, — no sound of any kind reaching my 
ear through the receiver. This completed my experiments on the 
Bell instruments which I have produced, and thus finally demon- 
strated to me their inoperativeness for the purpose of transmitting 
or receiving articulate speech by means of electricity. In conclu- 
sion, and for the reasons which I have endeavored to give fully, what 
I tind set fo:th in the Bell patent is a harmonic telephone, single or 
multiple, ‘having for its important new feature, so far as [ can dis- 
cover, the application of an undulatory current of electricity whereby 
the apparatus is enabled to transmit both pitch and loudness.” 


As he got no sound at all, it is difficult to see how his experiment 
showed that the instruments would transmit or were intended to re- 
produce the pitch of sounds and the relative loudness of sounds, but 
not the quality of sounds, for the instruments he made and tried 


a were as inoperative for one purpo-e as for the other. 
f" He further says: — 
“I do not find, for the reasons stated, in Bell’s patent of March 7, a <a 
18°6, a speaking telephone, either directly or by inference from the ' 


language used, or from the drawings; and I have determined to 
my satisfaction by actual test that the specific apparatus which the 
complainant has sought to prove is a speaking telephone is wholly 
inoperative as such.” 

Why was this failure ? 

He does not pretend that the workman employed had ever con- 
structed any acoustic or electric spparatus before. He was simply a Sa 
good model maker, and they did not call the man, nor anybody con- = 


nected with the establishment where the instruments were made. 
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Mr. Benjamin then testifies that upon trying his apparatus it would 
not talk; and not only it would not talk, but by means of it he 
could not produce any sound whatever (p. 1207). He did not 
follow the patent in using it, but the vicious construction of the 
instruments would account forthe result. It is not surprising that in- 
struments made by sucha man under such circumstances would not 
talk, and the moment wecome to examine them we find out why. We 
not only find out why, but it becomes evident that Mr. Benjamin 
before he tried them knew they would not talk and knew why they 
would not talk, and knew that when he gave the directions for 
making them. The obvious and only difficulty about the instru- 
ments, the reason and the only reason why they will not talk, is 
that this person constructed them and intended to construct them 
with the armature so far from the electro-magnet that the one could 
have no more practical influence on the other than if they were in 
different buildings. This fact has been explicitly pointed out by 
Prof. Cross (complts, ii, 1722-5), and Mr. Pope (complts, i, 
1296-1302). The complainants caused to be made a pair of tele- 
phones, exact duplicates of those produced by Mr. Benjimin, but 
with the armatures arranged at the proper distance, and they talked 
perfectly well. (Prof. Cross, ans. 11, 12, complts, ii, 1722-3.) 
That Mr. Benjamin was aware of this fatal fact in the instruments 
which he produced is appszrent from his own testimony. The 
instruments which he made were about four times the size of those 
shown in the Patent-Office copy of the patent, and the man who made 
them, either from gross ignorance or dishonesty, put the armatures 
at what was intended to be and in fact was about four times the dis- 
tance from the electro-magnets that is shown in the drawings. 

The first lesson an electrical workman learns is that the armature 
is to be placed as close to the electro-magnet as is possible without 
touching it; and the more delicate the current variations employed 
the more care must be taken in placing them close together. It is 
a part of the definition of an armature, that it is to be placed so 
close to the electro-magnet as to affect it or be affected by it. The 


defendants themselves have given that definition in terms in this 


case as the only proper one: see question of defendants’ counsel 
to Mr. Bell (complts, ii, 1642, int. 434), and answer of Mr. Pope 
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(complts. ii, 1298, ans. 17). It is also one of the first lessons which 
the draughtsman making drawings for the Patent Office is required to 
learn, that, in drawing elec‘rical or other apparatus, the lines for the 
respective parts are to be put at such a distance from each other as 
clearly to show that they are separate (Pope, ub. supra). It is of no 
consequence whether in a drawing of electrical apparatus the armature 
is shown very close to the electro-magnet, or at such a distance from 
it as to make the two clear and distinct, because such drawings are 
merely diagrams, and every competent workman and every competent 
telegraph operator knows without being told that the two are to be 
placed as close together as possible. 

Mr. Benjamin’s mind led him to say and wish the Court to think 
that he believed the invention of the speaking telephone really lay 
in the introduction of an adjusting screw to adjust the differences 
between the armature and the magnet in this apparatus (see espe- 
cially Mr. Benjamin’s x-ans. 84, bottom of 1284, and ans. 20, bottom 
of p. 1213). Referring to Mr. Bell’s second patent (186,787, Jan. 
30, 1877), Mr. Benjamin says (p. 1213) : — 


The fourth claim recites: “‘In combination with a plate and elec- 
tro-magnet, as before claimed, the means herein described, or their 
mechanical equivalents, of adjusting the relative position of the two 
so that, without touching, they may be set as closely together as 
possible.’ And the specification in this connection says that ‘it is 
important that the distance of the magnet from the plate should be 
as little as possible, without, however, being in contact.’ Now the 
information which Prof. Bell here gives for the first time in a 
patent is not only of importance, but of very material importance, 
in the successful operation of a magneto-telephone. In order that any 
description of a speaking magneto-telephone may be one from which 
an operative device may be constructed, it must either set forth ad- 
justing contrivances, whereby the di-tance between magnet and plate 
can be regulated so that the user, if need be, can find out by exper- 
iment the proper distance betwcen them to obtain the best results in 
the transmission of speech, or else it must include a drawing, or 
what would be much less practical, a statement, showing or setting 
forth exactly what is the proper distance between magnet and dia- 
phragm. In his patent of March 7, 1876, Prof. Bell says nothing 
on this subject ; he gives a drawing showing armature and magnet 
separated normally by a certain distance. The only understanding 
posible is that the distance which he shows them to be separated is 
the distance which he intends them to be separated; and of course 
it follows that when other distances and preportions of parts shown 
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are increased or diminished, this distance must also be increased or 
diminished in like ratio.” 

“But, as I have already shown, an apparatus mide in conformity 
with what Prof. Bell states and exhibits in his patent of March, 
1876, figure 7, is in perative as a speaking telephone; and there is 
no suggestion in that patent which would lead any one, I think, to 
vary the distance between the armature and the magnet from the 
distance there shown, or giving him any notice that there would be 
any advantage in doing so; and, so far as I am acquainted with the 
state of the art prior to the date of Bell’s patent of 1876, there was 
nothing there which would enable any one skilled in it, from his 
knowledge thereof, to alter the distance between magnet and arma- 
ture from that which Prof. Bell shows; with the idea of achieving 
the result of transmitting articulate speech. I don’t know of any- 
thing being made public in a patent, even in the interval between the 
issue of the two Bell patents under consideration, which would lead 
a person who had made the apparatus shown in figure 7 of the patent 
of 1876, and finding it to be an inoperative one, as I did, to alter its 
construction or to combine with it any apparatus for adjusting this 
distance ; and in short, Prof. Bell seems to have practically kept this 
very important information bearing upon the subject of making an 
operative speaking telephone from the world until his patent of Jan. 
30, 1877, referred to before.” 


No man who can pretend to elementary knowledge of electrical 
apparatus needs to be told to place an armature close to its electro- 
magnet, nor to add the universally used adjusting screw, if that be 
needed or convenient. No man who expects to continue to be 
thought an expert would ask for or expect such instructions. (Sce 
upon this the full statements of Prof. Cross and Mr. Pope above 
cited, ) 

The fourth claim in the second patent is one which was not 
sued upon; and it is to be construed as a narrow claim fora par- 
ticular arrangement; it cannot be construed as anything else, 
because for more than a generation every piece of electrical appara- 
tus has been provided with an adjusting screw ; and whether the de- 
signer directs it or not, any workman or constructor of respectable 
skill will insert it. In point of fact, however, the adjusting screw 
is not necessary for a speaking telephone. A pair which was made 
like those of Mr. Benjamin did not have it, and they talked. An- 
other pair (Nos. 55, 56), made and tried in Boston in the presence 
of the defendants’ counsel and their expert, Mr. Benjamin, were 
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without it and talked. Its addition might in some cases be a con- 
venience, but a convenience which lies as much within the knowledge 
of the ordinary workmanas the wedging a hammer head on a handle 
does. But in point of fact an adjusting screw has never been used 
in the commercial instruments after the first hundred or so. It is 
not found in any of the 100,000 now in use. This is proved by Mr. 
Watson, superintendent of construction for the Bell Company, and 
is not denied (Watson, complts, i, 330-332). 

It is worth noticing also that Mr. Benjamin does not seem to think 
of the practical every-day knowledge and experience of those actually 
engaged in an art. 

He had referred to what he called the state of the art. In his 
cross-examination he undertook to define the phrase and wholly left 
out this element. Of course he could not have really meant to ex- 
clude it; simply it was something outside of his knowledge, experi- 
ence and daily thoughts, and so he forgot it (defts, li, 1272). 

The conclusions to which Mr. Benjamin’s failure to produce sound 
with his brass cone telephones led him are, however, sufficiently 
ludicrous. 

The patent shows two sets of instruments, for different purposes. 
Fig. 5 shows an armature mide of a steel reed or spring capable of 
vibrating only at a particular rate, and thus of giving forth or audibly 
responding to one particular note, very like each tooth of the comb 
of a music box, or each wire of « piano. Fig. 5 was intended for 
a harmonic telegraph, by virtue of this characteristic, and this was 
stated interms. Fig. 7, on the other hand, had an armature with a 
hinged joint, attached to a membrane diaphragm, which was generally 
believed to be capable of responding to all rates and kinds of vibra- 
tions, and, by reason of its extended surface, of readily taking them 
up from the air. The specification, we say, clearly describes them 
as intended for all sounds, including speech. Now, if a pair like 
Fig. 7 will not produce any sound ut all, which kind of sound is it 
thus proved to be intended for? 

The passage which describes them was quoted on p. 268, supra. 

The instruments, Fig. 7, were clearly to be operated by the voice : 
the specification so states. These are declared to be operated by 


e 


“the human voice,” and what is to actuate them is “a sound uttered 
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into the cone.” Mr. Benjamin professed to consider that the question 
was whether the sound uttered was for the purpose of having the 
listener understand as speech what was uttered, or for the purpose 
of having him hear the pitch only of a musical sound, for mu‘tiple 
telegraphy ; that is, whether Fig. 7 was for a musical telegraph or a 
speaking telephone. He states expressly that in his trial of the 
apparatus he got no sound whatever. He says, pp. 1200, 1207: — 

“In listening at this instrument I could hear no sound through it 
at all.” 

“I could, as before, hear nothing.” 

“I could hear nothing.” 

“Again I could hear nothing, — no sound of any kind reaching my 
eur through the receiver.” 


The passages are quoted at length, p. 272, supra. 

Most men, from this test, would have concluded that the particular 
instrument tried was badly made or badly used; but the fact that 
he heard nothing satisfied Mr. Benjamin that it was the pitch of 
sounds uttered by the voice and not their quality which was intended 
by the inventor to be transmitted; for in the same paragraph, he 
says (p. 1207) :— 

“In conclusion, and for the reasons which I have endeavored 
to give fully, what I find set forth in the Bell patent is a harmonic 
telephone, single or multiple, having for its important new feature, 
so fur as I can discover, the application of an undulatory current of 
electricity, whereby the apparatus is enabied to transmit both pitch 
and loudness.” 

And this is proved by the fact that it transmits no sound at all! 

We exposed all the deceitfulness of Mr. Benjamin’s brass cone 
telephones in our pooofs in reply, and Mr. Benjamin has not dared 
to come on to the stand to answer these churges. 

We went further than exposing these; our experts, Prof. Cross 
and Mr. Pope, have tried ten sets of instruments made in exact 
accordance with the patent, but of different sizes, some of them pro- 
vided with old and well-known means of adjusting the membrane and 
armature, and some not, and all of them transmitted speech with 
practical success. Notably among them were four pairs, tried in 
Boston in the presence of defendants’ counsel, and of Mr. Benjamin, 
the expert. They were made in exact and literal accordance with the 
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patent, and they transmitted newspaper sentences with. such accuracy 
and. ease that they would be of practical utility if no better instru- 
ments existed (eomplts, ii, 1709). This is the proof and testimony 
about them, and Mr. Benjamin has not ventured to go on to the stand 
to deny the accuracy of the reports of those experiments in which he 
‘participated, nor to point out where the instruments used deviated 
from the patent in the slightest: particular. 

Mr. Benjamin then undertovk to make some pretty sharp criticisms 
on Mr. Bell’s affidavit, which, filed merely on the motion for an in- 
jujunction, the defendants again put into the case for final hearing, 
apparently only for the purpose of criticising it; we are, however, 
entirely satisfied that it shall be in. This part of Mr. Benjamin’s 
testimony is in his answer 62, pp. 1265, 1266, and he says in the 
course of it (p. 1266) as follows : — 


“ Now, if Mr. Bell’s statement that quality is resolvable into the 
elements of loudness and pitch (and that statement will be found 
on page 19 of Mr. Bell’s affidavit, attached to complainants’ mov- 
ing papers for a preliminary injunction in this case, and also, I 
believe, in his testimony, as the question states), is to be taken as 
true in its application to the speaking telephone, then it seems to me 
that his assertion could be made into a convenient peg on which to 
hang the conclusion that if the instrument set forth in Bell’s patent 
of March 7, 1876, would transmit what Mr. Bell thinks are the ele- 
ments of quality, therefore, it could transmit quality itself. Looked 
at in this way, it will be seen that Mr. Bell’s statement, made long 
after he had obtained his patent of March, 1876, might easily be 
twisted into a bearing on this case which would lead the Court astray 
even if that object were wholly unintentional. 


[The italics are ours. ] 


The gist of these remarks, which are scandalous and dishonest on 
the part of this witness, if not thoroughly well founded in the testi- 
mony, is that the statement of Mr. Bell referred to was made long 
after he had obtained his patent of March, 1876. Will the Court 


believe (and, believing it, will it afterwards believe this witness) 


that the passage which contains the statements of Mr. Bell referred 
to is contained in a letter written by Mr. Bell the year before his 
patent came out, and copied at length into his deposition and afti- 
davit at the place where Mr. Benjamin read them. The- predica- 
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ment in which Mr. Benjamin found. himself was made still worse by 
his attempts to quibble out of it on pp. 1191 and 1192. 

Again, with a mind reconciled to this kind of criticism, Mr. Ben- 
jamin says (p. 1266) :— 


“Tt will be found, I think in Prof. Cross’s testimony, that he him- 
self speaks of quality as an ‘element’ of sound; and, as the word 
‘element’ simply means something that cannot be resolved into con- 
stituent parts, his very use of the term negatives its idea of its res- 
olution.” 


The fact is that Prof. Cross never, in his deposition or in his affi- 
davit, spoke of quality as an “element” of sound. He spoke of it as 
a “characteristic” ; and when this witness, Benjamin, was invited on 
cross-examination (p. 1289) to point out where he found that Prof. 
Cross applied to “quality” the term “element,” he, as usual, shuffled 
and quibbled over acouple of pages, and finally ended with the 
words “I can’t” (ans. 94, p. 1290). 

Mr. Benjamin, in his answer 207, p. 1209, undertakes to criticise 
and express his views about Mr. Bell’s second patent. We have 
sufficiently considered that in the body of the brief, and no further 
comment is necessary. 

He then devotes a considerable portion of his testimony from p. 
1222 to p. 1264 to an examination of the Drawbaugh exhibits in 
connection with Drawbaugh’s description of them, and to a statement 
of the results, which, he says, he has obtained by the use of them, or 
from the use of what he calls reproductions of them. Undoubtedly 
if you take the Drawbaugh exhibits and supply all the missi: g 
parts by Drawbaugh’s present description of them, and cause them to 
operate in the way Drawbaugh now says they ought to be operated, 
they will to some theoretical extent, and in some cases to some prac- 
tical extent, operate according to the method set forthin Mr. Bell’s 
patent. But the more important question is whether those alleged 
to be made before the date of Mr. Bell’s patent are practical work- 
ing instruments. This was an all-essential fact to be proved in the 
case, and Mr. Benjamin, on direct examination, swore up to it, or at 
least held himself out to the Court as swearing up to it, as follows 
(p. 1256) :— 
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“@ 54. Please refer to the various instruments made by Mr. 
Drawbaugh, and state whether you find any, and if so, which ones, 
to be good, full-sized, practical working speaking electrical telephone 
instruments, 

* Ans. All of Mr. Drawbaugh’s instruments that I have tested | 
know to be good, full-sized, practic al, working, speaking electrical 
telephone instruments ; and with regard to his instruments and forms 
of instruments, to which I have referred in my previous testimony, 
but have not tested, I consider that these, by reason of their form 
and construction, may fairly be included in that description.” 


He apparently must be taken as referring not merely to the origi- 
nals, which he tested, but to the so-called “ reproductions ” which he 
had described, and the tests of which he had spoken as if identical 
with the originals on pp. 1225 et seq. 

It appeared to us rather extraordinary that so important a part of 
the case should be rested on the testimony of one witness, and he 
the defendants’ patent solicitor and patent attorney ; and we, there. 
fore, by way of cross-examination, challenged him to repeat the tests 


in the presence of witnesses. The request is on pp. 1295, 1296, and 
the results of those tests have been sufficiently discussed in the body 
of the brief. They leave nothing that will be believed in that part of 


Mr. Benjamin’s deposition. They show that the instruments alleged 
to have been made before D and E cannot have been practically 
operative instruments. Jf they had been made at the dates alleged 
their performance would naturally have led Drawbaugh to drop them, 
and neither put them into use, nor apply for a putent, and then, 
after 100,000 of Bell’s instruments got into use, bring up his exper. 
iments as a defence for an infringer. 
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No. 119, Daniel Drawbaugh, defts, ii, 780.—He is the man 
whom the defendants allege to have been the first inventor of the 
electric speaking telephone, and the object of all this proof is to 
ascertain the true history of his life from 1865 to 1880. The disputed 
allegation of the defence is- that he adequately conceived of the in- 
vention, and made a practically operative set of instruments in 1867 ; 
it is also a part of the story, necessary to give it effectiveness in law 
and credibility in fact, and, therefore, requiring to be proved, that, 
from 1867 to the time of suit, he labored assiduously and success- 
fully to improve the instruments, and make them known to the pub- 
lic; for if he admitted that so startling an invention was laid aside 
for years, the law would conclusively presume an abandoned experi- 
ment, and no judge would believe that it had been brought into a 
practical form. And they say that he recognized its importance 
and believed it to be of greater value as a source of revenue than 
anything he had ever worked on. 

But, along with this, they admit certain positive facts. He had 
been all his life a professional inventor, and had taken out a number 
of patents, but, up to the summer of 1880, —a period of thirteen 
years, — he had neither filed an application nor a caveat on a tele_ 
phone, had not put any instrument to practical use, had not made 
for sale nor offered to make for- sule any of the apparatus, had not 
himself used any unless it be, as they say, experimentally in his 
shop, attaching the instruments to wires and taking them away 
again each time he tried them, and nothing he had ever done 
had in fact given to the community any information of how to 
transmit speech by electricity, nor how to make instruments for that 
purpose, but the existence of this art in the community is due to 
information derived from Bell and his successors, and not to any 
information derived from the claimant. All this their answer admits 
to be a part of his history. | 

He was first put forward after Mr. Bell’s invention had reached 
commercial success, and then only as a defence for a pirate. 

The complainants assert that inventurs do not so act about such 
inventions. This is the test which courts habitually apply to such 
cases; and where the story alleged does not, according to the ordi- 
nary laws which govern human conduct, consist with the facts ad- 
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mitted orestablished beyond dispute, the allegations and the claim go 
to the wall. Here, applying this established test, the admitted facts 
are positive proof that, if the claimant had ever tried to do anything, 
it was as nothing in the world, not because he believed that a speak- 
ing telephone was worthless, but because he had not got a telephone 
that would speak. 

That the claimant did not apply tothe Patent Office or put the 
invention into use is proof that he had not made it; and the weight 
of this proof depends upon the character of the invention. 

“The greater the importance of the invention the less probable 
that if achieved it would have been laid aside and not extended itself 
to others interested in its use.” 

No invention was ever made which was calculated to so forcibly 
and instantly attract the attention of curious and the desire of practi- 
cal men, which at the same time was so cheap to use and of such 
universal application in unskilled hands, as the telephone. This is 
obvious and was seen to be the fact when Mr. Bell made it known. 
When it is alleged that this invention was possessed and “ freely 
communicated to the public” for eight years, the fucts that it was 
never presented to the Patent Office, never put to practical use, nor 
noticed in print, and never sought by any one for use, will, accord- 
ing to the established rules of decision, outweigh any amount of 
human testimony which rests upon the memory of witnesses. 

The answer shows that the defendants felt that these facts were so 
inconsistent with their claim as to displace and disprove it, unless 
they could find some fact by which to reconcile them. The only 
suggestion which the answer offers to break their force is that during 
all those years the claimant was so “miserably poor” that he was 
“from that cause alone utterly unable to patent his invention or 
caveat it or manufacture and introduce it upon the market.” 

But their story is that he spent the larger part of eight years in 
experimental work upon this invention. What kind of poverty is it 
which permits that and yet denies him the ability, when the work is 
done, to raise, even with the help of operative instruments, $60 to pat- 
ent them, and prevents him from using a few more days to make a 


duplicate set of instruments for sale? What they say he did, if 
true, disproves the alleged inability to do the little more that was 
needed to reap the fiuits of his alleged success. 
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Poverty, however great, will not reconcile the facts of his history 
with the claims alleged. He was surrounded by men of such means 
and enterprise that they could and did aid him about other inven- 
tions. He could have shown them this invention as well as the 
others. He could have tried to interest them in this. When 
it was known that he had such a thing, others would have sought 
for it. 

Nothing but the absence of a speaking telephone will account for 
his history. 

It appears from his own deposition, however, and more particularly 
from his cross-examination, that he suffered from no controlling 
poverty ; that his own means and resources were sufficient ; that his 
surroundings were peculiarly favorable, and that he never made any 
serious attempt to induce others to use a speaking telephone or to 
become interested in one. 

Drawbaugh’s deposition is the only one of real importance on the 
defendants’ side of the case. He is to tell his story, which is to con- 
form to the allegations the defendants have putin their answer from 
information derived from him, and he is to reconcile the positive facts 
of his history with the disputed allegations inconsistent with them. 
He is to do it. It is not enough that the ingenuity of counsel should 
suggest possible reasons or conceivable explanations. We are to 
deal with the actual history of this man; we are not to imagine 
reasons or excuses which might have existed, but to find out the 
actual fact which did exist. If the story told for him is really part 
of his life, we shall find it there; and the facts of, his life will be the 
cause of all his conduct, and, therefore, the explanation of it. 

Again, his deposition cannot be pieced out by any other witnesses. 
Others may corroborate and confirm, or may disprove what he says; 
but what he does not know about his own life and history will not 
be believed if it comes from any other man. It is significant that the 
defendants did not put him on the stand at the outset to tell his 
story, and afterwards call others to confirm it, but undertook to get 
his history first from comparative strangers, and then called upon 
him for hardly more than to fill up the gaps. 

The invention of the speaking telephone is peculiar in two ways. 
It is the most startling invention of this century. More than any 
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other it is sure — and experience confirms this—to take hold of 
the mind and imagination of the inventor and of those with whom 
he comes in contact. It is, moreover, an invention of a peculiarly 
intellectual kind, —an invention, not merely of the intellect, but of 
the scientitically instructed intellect. The desire to transmit speech 
by electricity, and the fancy that some day it might be done, are old. 
Thirty years ago such hopes were expressed, and experiments to that 
end were described in printed books; but, so far as was known by 
the public at least, every experimenter, down to the time when Mr. 
Bell took hold of the subject, had proceeded upon the plan of mak- 
ing and breaking the circuit according to the methods of Bourseul 
and Reis and had consequently failed. It absolutely required 
knowledge of the character of articulate sounds and of the air vi- 
brations concerned in their production before one could understand 
that such circuit-breaking contrivances were necessarily and in their 
nature incapable of transmitting speech, or before one could con- 
ceive of the limitations and conditions under and in accordance with 
which a speaking telephone must operate. Mr. Bell reached his 
result by starting with a thorough knowledge of these matters and 
reasoning out the process or kind of operation a priorz, and then 
devising contrivances which could perform it. Sir William Thomson 
expressed the truth when he said that the speaking telephone was 
an instrument which “ realized a mathematical conception.” 

Many mechanical contrivances can be reached by an ingenious 
mechanic with no scientific knowledge or education, and perhaps be 
stumbled upon almest by accident, or at any rate by one of those ac- 
cidents which come to ingenious and uneducated men when at work 
upon a machine. But there was nothing known, nothing used, 
nothing practised in acoustics or electricity, which would lead a man 
experimenting for other purposes to stumble upon the electric 
speaking telephone as some chemical inventions have been stum- 
bled upon. All that had been attempted before would not help 
the inventor unless he had, and not only had but deliberately and 
knowingly and intelligently applied, the scientific knowledge con- 
cerning the nature of speech which has been referred to. 

Moreover, it is true that, while an inventor, like other men, 
may forget precise dates, he seldom forgets sequences of thought. 
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He never forgets them where the invention is one which rests almost 


4 entirely in thought, and is of a purely intellectual character. No 

man who invented a speaking telephone could ever forget how the 
* conception came to him, nor what train of thought brought it. 
of He could never forget when, how, nor by what train of thought 


he reached the variable resistance or carbon transmitter, or reached 
the magneto transmitter, nor could he ever forget the difficulties 
he encountered, nor the attempts to surmount them which led 
him from one principal improvement to another. To recall these 
things does not require an effort of memory. No effort could make 
a man forget them. On the other hand, a man who had never 
passed through them could not simulate them. A pretender could 
produce a set of instruments, assert a chronological order for them, 
and, if he chose, assign dates for them, but, unless he had had the 
experience of the inventor, he could not tell the psychological his- 
tory of the invention. 

In the deposition of Drawhaugh we find the assertion that he 
made this invention without possessing any of the knowledge abso- 
lutely essential for it. He nowhere discloses that he possessed it ; 
he asserts, or rather the defendants assert for him, by their questions, 
substantially, that he did not possess it and had no means for acquir- 
ing it. The next thing remarkable in his deposition is its extreme, 
careful and studied baldness. It is evident that the defendants’ 
counsel exerted his utmost skill to make the deposition a mere ve- 
hicle for putting in evidence sundry instruments, a description of 
them as they now exist, and an attempted assignment of dates to 
them. Substantially the deposition does not go beyond this. The 
psychology of the invention is not to be found in Drawbaugh’s story. 
This cannot be accounted for upon any suggestion that he is net 
skilled in the use of language. A man who had gone through the 


mental experience involved in making such an invention could not 


be restrained from expressing it; his language, if he were an unedu- 


cated man, might be inartificial, but its sincerity would be only the 


more apparent. Once only in the whole course of the deposition 


did the defendants’ counsel permit one of those questions which are 


invariably put to an honest inventor. Once he asked him how he 


reached the conception of the variable resistance form or carbon 
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form of the transmitter. The rea] inventor could not have forgotten 
that. This man answered (defts, li, 804) :_ 


“Q. 150. Do you remember how you first obtained knowledge 
of that fact, that low conductors when under pressure Would conduet 
the current More freely than When not under Pressure; that ig to 
Say, did you learn jt by reasoning it out and then testing it, or by 
accidents] discc very, or by reading it Somewhere, or by hearing it 


rom some one, or how? 
"4. I don’ remember how J came toit; I had been €xperiment- 


ing in that direction ; | don’t remember of getting at it by accident, 
either ; don’t remember of reading it; J don’t remember of any one 
telling me of it; I don’t SUppose any one told me.” 


The claimant has got to reconcile two inconsistent Stories. One 
is, that, during the Whole of the thirteen Years before 1880, he wag 
too poor to Perfect his instruments, to make a few pairs for sale, or 
even tg prepare and file a caveat on them. The Other js, that, during 
all that time, he did not abandon nor indefinitely lay aside his work, 
It ig Pretty difficult to define exactly that kind of Poverty which 
enabled a man, according to the defendants? story, to spend most of 
his time for thirteen years assiduously laboring On an invention which 
never brought him * cent, and yet Which did not Permit him to raise 
fifteen dollars ty file a Caveat, or sixty dollars to take out a patent, 
hor a@ week toy make g duplicate set for sale, during the ten years 
after he had got it, so they say, in & form fit to be patented and to 
be put into practical use, The truth is, these two stories cannot be 
Teconciled. Jn this deposition the defendants hardly even attempted 
to reconcile them. They made up their minds to Fest on one horn 
of the dilemma, and undertook to have Drawbaugh Swear to sub- 
Stantially unceasing work for a dozen Years on those instruments. 
For the first nine years they allege only seven instruments to show 
for it, | 

It was their business to lay before the Court "pon the direct ex- 
amination the Story of the Claimant’s life ‘nd occupations during that 
time, and an astonishing thing in that deposition is the carefulness 
With which the defendants? “ounsel kent the rea] truth of Drawbaugh’s 
life and “ccupations out of sight, and the Objections they made ag 
the complainants Proceeded to develop them. A large part of the 
CFOss-examination Was devoted to bringing out all those Pursuits and 
Occupations which the defendants had carefully excluded, and thus 
it was proved out of Drawbaugh’s Own mouth that during al] those 
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years he found time and means and resources, both of money and of 
leisure, to experiment with other inventions which never brought | 
him in and hardly promised to bring him in a single cent, but which, 
in time, materials and expenses, cost him far more than all the 
speaking telephones he has produced, and absorbed his attention to 
an extent which, if it had been devoted to ordinary mechanical labor 
in the machine shop, such as it is proved he had ample opportunity 
to engage in, would have earned him money enough to patent a 
speaking telephone a hundred times over. The defendants, at the 
| close of this cross-examination, apparently felt that their pretences 
é in this respect were smashed to pieces, and they attempted to get 
out of their trouble by an excuse which was simply ridiculous. 
They had said that, before 1870, he had speaking telephones fit to 
patent, and waited ten years merely because he could not raise the 
fifteen dollars for a caveat or sixty dollars for a patent, and When it 
was proved that he had spent upon other experiments, about other and 
disconnected devices, money enough and time in which he could 
have earned money enough to have patented the speaking telephone 
a dozen times over, they said that he dropped the speaking telephone 
and went to work upon other inventions, in the hope that he might 
make some other invention and patent that, and out of such a patent 
earn money enough to take out a patent on the speaking telephone. 
This is one of those things which desperate men put into the re-ex- . 
amination of a broken-down witness. He said (defts, ii, 1114) :— 


“@. 1739. You have testified, in effect, that, after unsuccessful 
efforts to induce different people to take a half interest in your tele- 
phone invention and furnish the money for procuring patents and 
introducing it into public use, you expected other parties to go 
into the manufacture of the magnetic clocks and to go into the 
manufacture of the improved faucets. What was your object in 
embarking upon the clock business and the faucet business in 1878 
and 1879? 

“A. My object was this, that I was pretty poor; I was anxious 
to get some party to take an interest in and run that business, to 
make some money by it; I was anxious also to make a raise, to 
have money to secure my telephone improvements; I know that I 
often desired to have made arrangements — get a job — that I could 
make some money for that purpose.” 


In this cross-examination also, the complainants proved out of hig 
own mouth, though they confirmed and added to it by other proofs 
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afterwards, that Drawbaugh did have means and resources enough 
in the way of personal skill, money, credit and friends to have 
patented a speaking telephone at any time when he had one fit to 
patent. 

His direct examination occupied thirteen working days and cov- 
ered one hundred and fifty-four printed pages; his cross-examina- 
tion occupied thirteen days and covered one hundred and eighty 
printed pages; his redirect occupied nearly two days and covered 
twenty-eight printed pages; and his recross occupied about a quar- 
ter of a day and covered three printed pages, and the following redirect 
filled about a page more. The time occupied is due to the fact that 
his counsel was unwilling to let him sit more than four hours a 
day, for fear he should get tired, and to the extreme slowness with 
which some parts of his deposition were, necessarily perhaps, taken. 

We ifow turn to the deposition itself. 

Defts, ii, 780. — Has lived substantially all his life at Eberly’s 
Mills (often called Milliown), except from April 1, 1876, to April 1, 
1877, when he lived in Mechanicsburg, about five miles from [ber- 
ly’s Mills. In May, 1867, he was living in a red house back of the 
grist mill, and had his workshop in the lower story of that house ; had 
been there for more than ten years. In the summer or fall of 1867, 
a company, called the Drawbaugh Pump Company, and afterwards 
the Drawbaugh Manufacturing Company, was formed to manufac- 
ture some of his inventions. They hired the building, formerly an 
old clover mill, in that village of Milltown, at the junction of the 
stream known as Cedar Run and the larger stream known as the 
Yellowbreeches Creek. This was a three-story building, furnished 
with water power by Cedar Run. They stocked it with machinery 
at a large expense, and, in the fall of 1867, Drawbaugh moved his 
own tools into that shop, and has had his private workshop there ever 
since. He hasalways had a room of his own, generally called Draw- 
baugh’s office in the testimony, partitioned off in the northeast cor- 
ner of the second stury of the building. In this he kept his property ; 
but he also had a bench in another part of the shop, at one time also 
specially partitioned off fur him, and had the free use of all the ma- 
chinery from 1867 down to the present time. The shop is a few 
hundred yards from his house. In 1868, he bought a double house 
and a blacksmith’s shop in the village and moved into one half of 


2 a Capi kaiel pit ee ag Rae sateen Mes 


DEFENDANTS’ PROOFS — NO. 119, DANIEL DRAWBAUGH. 289 


that, leasing the rest. In the spring of 1876 he sold it, and moved 
to Mechanicsburg into a house which he bought there and still owns. 
He lived in Mechanicsburg one year, and in the spring of 1877 moved 
back to Eberly’s Mills. The first year he lived in the house called 
the Miller’s House, being the house built for the miller, directly op- 
posite the grist mill. In the spring of 1878 he moved into the house 
he had formerly occupied, directly back of the grist mill, and lived 
there until after the institution of this suit. 

He had a wife and six children living at the time he gave his dep- 
osition. His eldest daughter is Laura, about twenty-two years old ; 
and he states, p. 782, that her mind is so defective that it would be 
improper to call her as a witness. She would have been an impor- 
tant witness, according to his deposition, because it was alleged that 
she used to experiment with him on the telephone. We submit that 
this statement about her health is a false excuse. It appears from 
the deposition of Joseph Ditlow (defts, ili, surbtl, 530), that she 
has been married during the progress of this suit. He had a daugh- 
ter Emma, older than Laura, who died November, 1871. His 
youngest child is about six years old. It appeared afterwards that 
he had a son Harry, born Oct. 18, 1867; died Dec. 25, 1881, dur- 
ing the progress of this case (complts, ili, 2078). This boy’s age 
is material, because it is alleged that in 1872 and thereabouts he 
used to help his father experiment with and adjust and used to ad- 


just and operate the alleged talking machine. His age shows that 


that is impossible. 
Drawbaugh says that in 1861 he said to some unknown and un- 
ae 
produced persons that he had thought of conveying some kind of 


sound by some means (defts, ii, 783) : — 


“ Y. 38. Do you remember any of the subjects of your conver- 
sation with them; if so, what subjects were talked about? 

“A. Yes, sir; I remember some of the subjects of conversa- 
tion; I talked to them about a certain machine I was working on 
then; I termed it » machine for transmitting sound ; I can’t remem- 
ber any words or parts that I mentioned; I would qualify the above 
answer a little; I don’t know that I was working upon the machine 
at that time, but I had my mind employed upon it. 

“@QY. 34. Do you recollect any of your statements to them about 
it; did you state to them how far you thought you could convey 
sound, or by what means? 


“ [ Objected to by Mr. Storrow. | 
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“A. To the best of my recollection, I stated that I thought 
I could convey sound to some distance, I would not be positive how 
far, and I may have stated that it would be by means of electricity ; 
but I would not be positive about that, either; I can’t tell exactly 
when I first conceived the idea of conveying sound by electricity. 

“@. 35. What is the best of your recollection and belief, as to 
whether you talked to them about conveying sound by electricity, at 
that time? 

“A. I believe, as I stated before, I am not so positive that I 
mentioned to them about electricity ; I am not so sure that I had the 
idea about electricity ; 1 know that it is a great while ago that I con- 
ceived that idea, but any particular period I can’t state; I may have 
mentioned to them, though, that it was by means of electricity; I 
can’t remember.” 

Then he was asked whether he had any recollection of alleged 
conversations with two of the defendants’ witnesses, Henry Eberly, 
and W. M. Lowry, about 1864-5, and he says he does not have any 
recollection of them, but that it is possible that their depositions 
may be true. 

His first experimental instrument he says was what he calls a tea- 
cup, a drawing of which from memory he gives on p. 788, which 


drawing is as follows : — 


L 
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B is a diaphragm of bladder; C is a metal rod securely fastened 
to its centre; EK is a metal plate; D is another metal plate; F is 
some powder which will conduct electricity, though with considerable 
resistance ; the current is brought in at H through the rod C to the 
plate E, passed through the powder F to the piate D, and carried 
off by the rod and wire G. 

It is a fact that the electrical resistance of a mass of powder 
through which a battery current is passed will vary with the com- 
pactness of the powder. Within certain limits, an increase | pressure 
brings the particles of the powder into more intimate contact with 
each other, and the electrical resistance is thereby diminished, and 
the current becomes stronger. Less or relaxed pressure will, if the 
powder be springy enough, cause it to resume its former condition, 
and then the resistance is greater and the current less. If such an 
instrument as the cup would so work, then it would follow that, as 
the diaphragm B vibrates under the influence of sound waves, every 
time it moves downward the mass of powder will become more com- 
pact and the current stronger, every time it moves upward the mass 
would become less and the current weaker, and the variations of the 
strength of the current would in their range correspond to the range 
or extent of motion in the diaphragm. The stronger the sound 
waves the greater therefore would be the variations occurring, and 


the undulations produced in the current would correspond to the 


sound waves themselves in all their characteristics. This, we say, 
would be the theoretical operation of such a machine, if it were 
capable of performing that operation, but, in point of fact, no instru- 
ment which depends upon such action of a mass of powder with a 
horizontal plate alternately pressing down on it and relaxing has 
ever yet been able to perform this operation well enough to practi- 
cally transmit a sentence. It is only by the most skilful manipula- 
tion and under extraordinarily favorable circumstances that the best 
form of such contrivances can transmit even a word. To aecom- 
plish this under the most favorable circumstances requires a 
good means of adjustment to secure the exact conditions 
of initial or normil pressure required, and it may need that the 
adjustment shall be changed from moment to moment, because 
the mere act of speaking to it changes the adjustment so as to stop 
the operation of the instrument. The particular kind of material 
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used for the powder is of importance. It must have the requisite 
conductivity ; it must have the ability to change its conductivity in 
substantially direct ratio to the pressure and not in some different 
ratio; it must have the ability when the pressure is relaxed to return 
to its former less compressed state, because, if it does not, not only 
the operation will not be performed, but the rising of the plate E, if 
the powder F does not follow it, will produce a break of continuity 
between E and F, the circuit will then be broken, a loud extrane- 
ous noise be produced and articulation absolutely prevented. These 
were the.difficulties which more than any other prevented the trans- 
mission of a sentence even with an improved instrument of this type 
(“F reproduced ”) in the tests conducted in New York by the de- 
fendants in the presence of the complainants. As to the material, 
Drawbaugh says (p. 789) :— 


“@. 61. Please state what material you used for the low con- 
ductor F in the cup machine; and if you used different materials at 
different times with that machine, please give us an idea of your 
different experiments with relation to such materials. 

“A. I did use different materials at different times; I have 
used earth that I got out between rocks, — clean, fine earth; I used 
that in combination with plumbago at some certain times; I used 
piimbago alone, at times, and I used fine or pulverized charcoal; I 
could not enumerate all; it has been a good while ago, and I don’t 
remember all the different materials I did use. 

“Q. 62. State whether you did or did not make a great many 
experiments with different materials and with a great variety of ma- 
terials, to ascertain what would answer best for the purpose of the 
low conductor F. 

“ [ Objected to by Mr. Storrow as leading. ] 

“A. Yes, sir; I did, but I can’t just-now enumerate all that I 
‘id try; I remember, too, of using tinely divided metals, and that 
is in combination with some of the others again; I also used it 
bh plumbago, and perhaps in combination with earth; the expe:i- 
*s were so varied that I can’t remember accurately every partic- 
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“@. 64. Why did you use a low conductor F in your cup ma- 
chine? 

“A. For the purpose of obtaining currents of different strength 
or ifttensity. 

“@. 65. How did the low conductor, as used in your cup ma- 
chine, enable you to vary the strength of the current? 

“A. By the compressibility of the material of the low conductor ; 
the more compression the more current, — the stronger the current. 

“Q@. 66. Did the instrument produce different degrees of com- 
pression on the low conductor, and, if so, explain how? 

“A. The instrument did produce different degrees; part of my 
experiment was by testing it with a galvanometer; the instrument 
produced different degrees of compression by the vibrations of the 
diaphragm. 

“@. 67. What caused the vibrations of the diaphragm? 

“A. The sound produced immediately in front of the diaphragm ; 
you might say, the air waves, produced by the sound, impinged upon 
the diaphragm. 

“@. 68. When you were thus using the instrument did you have 
an electric current passing through it, or not? 

"A. Yes, sir; I bad. « 

“@. 69. How was that current generated ? 

“A. Bya galvanic battery; the instrument was connected to the 
two poles of the battery by the two wires G and H. 

“@. 70. When you were using the instrument, was that current 
a continuous current, or was it intended to be broken by the opera- 
tion of the instrument ? 

“A. It was a continuous current, not a broken current; it was a 
modified current, — not continuously of one strength. 

"GQ. "1. Explain the reason why the current was not continuously 
of one strength when the machine was operating. 

“A. Because the low conductor F, being more compressed at 
some times than others, would vary the intensity of the current. 
The more it would be compressed the more would be the volume of 
the current, — the more volume would pass.” 


Of course it will be remembered that when Drawbaugh makes this 
statement in 1881, he has the advantage of the modern knowledge 
on the subject. How far his statements are simply the result of his 
own invention, how far they are derived from knowledge now cur- 
rent in the community, depends absolutely and solely upon the 
veracity of the witness. No witness pretends that such an idea was 
ever communicated to any one by Drawbaugh. Then he continues 
(p. 791) :— 
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*@. 72. In the use of that old cup machine for the transmission 
of sound by electricity, did you succeed in transmitting any sounds 
through it, so that they could be heard ? 

“A. Yes, sir, I did; but I don’t want it to be supposed —all 
parts of sentences — some words but feebly; I tried sounds — dif- 
terent sounds — made in the way of noises; I don’t remember what 
different sounds, but I could distinguish different kinds of sounds 
more distinctly than I would words ; what I wish to convey by that 
is that I could distinguish the difference between different sounds. 

“QY. 73. Could you or not by that old cup machine distinguish 
vocal sounds from other kinds of sounds? 

“A. Yes, sr; I know that the results I had there were sufficient 
to encourage me to go on with the experiments.” 


He then states his knowledge of vibrations as follows (p. 792) :— 


“Q. 76. This old cup instrument that you have described was 
constructed with a diaphragm to receive vibrations caused by sound 
or sound waves. How did you first learn that sound had the effect 
to set up vibrations in solid substances ? 

“Ans. By noticing vibrations in solid bodies — the surface of a 
partition. 

“Q. 77. How long before you made the cup instrument had you 
noticed that sound would produce vibrations in partitions ? 

“Ans. That is a little hard to say; I can’t remember how long ; 
it might have been quite a number of years; I don’t know. 

“(@. 78. Prior to making the cup machine, had you made any ex- 
periments to determine the effects of vibrations of partitions, or what 
eould be accomplished in the transmission of sounds by the vibra- 
tions of partitions ? 

‘Ans. Thad made experiments — applied light bars of wood from 
one door to another; I remember in one particular — I pas-ed through 
one room into the second room by a bar, and I found there was 
sound produced or transmitted by the bar — not through the air but 
by the ~% 

“(. 79. Prior to the making of the cup machine, had you made 
any sain or experiments upon the vibrations of the vocal organs 
in the aet of speaking ? 

“Ans. Yes, sir; 1 remember I often placed my fingers on my 
throat or larynx, and uttered words, and the sensation produced by 
that appeared to be the same as the vibration of a solid body ; it ap- 
peared to have the same sensation or feeling—and found that there 
appeared to be no cessation of vibration in words, but a continuous 
vibration, differe a sudde ise r re tap (indicat- 
ing by two or three tips upon the table) ; there would be an inter- 
mission between those taps that would not be in a word — that is, 
in some words it may be. 
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"Q. 80. Do sounds of different pitch contain the same number of 
vibrations per second or not? 

“A. No, sir; they do not; the higher the sound, the more the 
number of vibrations. 

*@. 81. When did you learn this fact ? 

“A. It would be a little hard for me to say when exactly ; it oc- 
curs to me it was a great while ago; I can’t put a particular period ; 
when I was a young man I used to attend singing school, and the 
professor used to give the philosophy of sound, in that way — high 
sounds increasing “the number of vibrations to the second, and he 
mentioned, too, I suppose, the number to the second, but my mind 
does not retain the number.” 


Now that is the extent of his alleged knowledge about the char- 
acter of articulate sounds. The experiment with bars of wood is 
fifty years old; it was performed by Wheatstone, and has long been 
a matter of common knowledge. 

F, however, was a transmitter merely. A speaking telephone 
apparatus requires a receiver; he describes his work in that line as 


follows (pp. 791, 74, 75; 83 to 85) :— 


*@Q. 74. As the cup machine was only a transmitter, you must 
have used with it some kind of a receiver. Do you remember what 
kind of a receiver you used first with it ? 

* 4. The time since then is so long that I have no vivid recollec- 
tion of any particular one; I hada number of crude : apparatuses, but 

can’t exactly remember the shape of any of them; I had membranes 

stretched over hoops, — over a hoop; I remember that; and I had 
electro-magnets; and the arrangement was varied; I don’t remem- 
ber exactly the arrangement. 

“@. 75. Do you recollect whether or not the receiving instru- 
ments that you so experimented with, or any part of them, were in 
the same circuit with the transmitter ? 

“A. Yes, sir; they certainly would have been; I couldn’t have 
had any results otherwise.” 

*@. 83. Please look at the machine marked ‘ B,’ which I now 
offer in evidence as Exhibit B, and state what that machine was 
and who made it. 

“A. That machine was made for a receiver for transmitted 
sounds, and I made it. 

“@. 84. Did you ever use that machine, or anything like it, in 
connection with the old cup instrument ? 

“A. I ain’t too positive; I may have used it with the eup ma- 
chine; I know I used apparatus, but I ain’t too positive that I used 
this; I may have used this. 

"@Y. 85. Did you make this machine Exhibit B before or after 
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you moved your shop from the house close by the grist mill down to 


the building where it now is? 
“A. I won’t be too positive that I made it before, but I think I 


did.” 
The receiver he used with the cup is shown in the following draw- 
ing, Exhibit D, Drawbaugh Sketch No. 2, defts, ii, 794. 


——— 


B is a tin can, over which is stretched a bladder C; E is an 
electro-magnet, the coils of which are connected with the trans- 
mitter F. The armature placed directly in front of it carried by a 
spring G; E is a string which connects the centre of the bladder 
with the armature F, and it is kept strained by the action of the 
spring G. Theoretically, variations of current passing through the 
coils of the electro-magnet E would produce motions in the armature 
F, and, consequently, in the diaphragm C, and the ear, being ap- 
plied at the other end of B, should, if the instrument is efficient, 
hear the sound. It is difficult to account for the presence of the 
string D, unless this instrument is the survival of a string telephone. 
He does not explain how or why he had it. 

Following the sketch of the string receiver is D. Drawbaugh 
Sketch No. 3, p. 795, which is his statement of how these contriv- 


ances were connected. 


A was the transmitter, B the receiver and D the battery. | 
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He further describes the low conductor F in this cup transmit- 
ter (p. 796) :— 
“@. 96. In the cup transmitter, in what condition was the low 


conductor ; that is to say, was it in the form of a loose powder, or a 


paste, or a hard cake, or what form? 
“Ans. In the form of a loose powder; at times finer than at 


others; I made changes; sometimes I made it finer than at other 
times, but in a moist condition generally, in the cup transmitter 
“QY. 97. Why did you moisten the powder generally in the cup 


transmitter ? 
“Ans. Because in some of the materials I used, it produced bet- 


ter results, or I thought it produced better results, and I got in the 
habit of moistening it.” 


He says that sometimes he put over the cup a cover with a hole in 
its centre; that he cannot state how long he used the receiver with 
the string before he used the receiver in the form B: “It might 
have been a year, it might have been two years, —I have no recoi- 
lection of the exact length of time.” He says that he used different 
membranes on these, but never metal. 

He then describes Exhibit B, shown one fourth size: — 


It consisted of a tin can fastened to a board by a strap of tin. 
Over one end of the can was bladder, to the centre of which he 
says was glued an armature. Neither bladder nor armature now 
In front of it was placed the electro-magnet, the coils of 
which were connected with the transmitter. The armature was 
placed as close to the electro-magnet as could be without touching, 


exist. 


but not in contact. 
The Court will observe a strip of tin, secured by a screw passing 


through a slot to the base, and extending up in front of the central 
part of where the bladder is alleged to have been. It is asserted 
that this was for a spring. We do not believe that, and have 
discussed its real purpose and function in connection with the 
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description of this instrument in the body of the brief, and also on 
p. 416 infra. Drawbaugh’s testimony here about it is (797) :— 

“ @. 102. Did you, or did you not, actually use this instrument 
Exhibit B as a receiver in the form in which it is shown, in Ex- 
hibit Reproduced B Drawing? 

"A. 2, oe.” 

*@. 107. State whether the little metal strip or spring G was 


adjustable or not. — 
“4. Yes, sir; it was. There was a slot towards the outer edge 


of the bracket or spring, for the purpose of setting it up closer to the 
/ 9 


diaphragm by means of a screw 9g’. 


He thinks that he never used but one tin tube, and began using it 
first on the instrumeut with a string, and afterwards on the instru- 
ment with a spring (p. 798). 

P. 798. The next transmitter he says was the tumbler F which 
this drawing shows one fourth size. He describes 
it to have been substantially the same as the cup, 
except that now he has a means of raising and 
lowering the lower plate by the rod which passes 
up through the cap piece, with an adjusting screw 
at the top, and thus he can attempt to adjust the 
normal or initial pressure of the powder. When 
we see the worthless results of the test made with 
an improved form of adjustment in New York (F reproduced), 
it will be perceived that it would not have been possible to have 
got any speech with so rude an adjustment as the single rod of F, 
and absolutely impossible to have got any with the cup which had 
no adjustment; in describing the cup, he states (p. 788), “C wasa 
metal rod attached at its upper end to the diaphragm.” He states 
(p. 800) that in F he used hog’s bladder or parchment for 
diaphragms, or something of that kind, and sometimes thin met- 
als. All his witnesses, however, with possibly one exception, swear 
to bladder. As to the powders used, he swears (p. 801) :— 


“(Y. 181. State, so far as you recollect, the different changes that 
you made in the material or materials of the low conductor G in the 
tumbler transmitter. 

“A. I made so many changes that it would be hard to enumerate 
them all; some of them I can; I understand the question to relate to 
the tumbler transmitters ; I don’t remember whether I used earth in 
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these ; I ain’t positive about that; in the former instrument—that is, 
in the cup —I had used earth; in this, or the tumbler instrument, I 
had use! plumbago alone, and I had used plumbago mixed with 
other materials; that is, with carbons—and pulverized charcoal and 
plumbago ; and, at times, I had used charcoal alone; at other times 
tinely divided coke and chareoul mixed, and also pulverized coke 
alone. Ihad used bronze—that is, finely divided metals—mixed with 
carbon or coke, and used various other materials that I can’t think of. 

*Q. 1382. Did you pulverize the bronze yourself, or procure it in 
a pulverized condition? 

“A. No, sir, [ think not; I generally had that in the shop — 
bronze ; you generally asked for brass bronze; it is soid in the shops 
by the name of bronze; there are two kinds, high and low bronze ; 
low bronze is the best, but is a little higher in price; it comes in a 
pulverized state; it is a known article of commerce; there are quite 
a number of tints in the different kinds sold; I generally used the 
yellow kind, that is, a good quality of brass, not tinted with other 
colors. 

“(. 133. In these tumbler instruments, was the low conductor 
used in the form of a powder, or of a solid cake, or how? 

“A. Asa powder; not always of the same degree of fineness, but 
generally as a powder. 

*@. 134. You have testified that in your experiments with the cup 
transmitter you sometimes moistened the low conductor: did you 
ever do anything of that kind with the tumbler transmitter or not? 

“A. Yes, sir: but in a different way ; in the tumbler transmitter, 
the box or cup holding the low conductor did not extend to the bot- 
tom of the tumbler, but there was a space between the bottom of the 
box and that of the transmitter or tumbler ; in that space I put water, 
which moistened the conductor — by that means moistened the low 
conductor. 

“@. 1385. How did the water communicate to the low conductor, 
so as to moisten the low conductor; and did you always moisten the 
different kinds of low conductors to the same extent, or not, in the 
tumbler instrument? 

“A. It took up water by evaporation ; that is, the low conductor 
was moistened by evaporation; I did not always moisten the low con- 
ductor to the same extent; I had moistened it thoroughly — placed 
water so that it thoroughly saturated the low conductor in the box ; 
but I found that would not answer; a number of times it occurred 
that it became that way by being tipped over—that the water got in 
that way accidentally or by careless handling.” 


He was cross-examined as to the materials he used in the cup in- 
strument, and then testified (p. 1035) :— 


“X @. 1280. In answering Int. 50, you made a sketch of 
your original cup instrument, which I understand was a teacup, 
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and which appears to be represented in the drawing as about the 
actual size: do the drawings correctly represent the size of the 
plates E and F at the bottom of the cup, and the distance between 
them, as you used it? 

‘A. About as near as I remember it; I just made it by guess, 
or by memory. 

“X Q. 1281. In answer to Int. 61, you mentioned several 
m:terials which you used for a low conductor in this cup instru- 
ment, such as clean fine earth, and earth used in combination with 
plumbago, plumbago alone, and pulverized charcoal: which of these 
substances did you find the best ? 

“A. I don’t remember exactly ; I think the carbon was the best ; 
that is, the charcoal. 

“X Y. 1282. When you used plumbago, did you use commer- 
cial plumbago — pulverized plumbago, such as is bought ? 

“A. It was plumbago,— I got it in lumps, rather, and pulverized 
it. 
“X QY. 1283. You spoke, in answer to Int. €2, of using also in 
that instrument finely divided metals: did you refer to bronze? 

“A. Yes, sir; I had used it in combination with the other low 
conductors too. 

“X @. 1284. Can you give me an idea how finely you pulverized 
the charcoal, bronze and plumbago, as compared with that commer- 
cial bronze? 

“A. Ican’t just remember how finely; I pulverized it in a mor- 
tar, and made it as fine as I thought would be practical. 

“X @. 1285. Do you think you made those substances as fine as 
bronze? 

“A. I don’t know; they might not have been as fine as bronze ; 
though there is different degrees of fineness of bronze. 

“X Y. 1286. Did your experiments lead you to give a preference 
to one of those sub-tances over the other, in your tuture use of the 
instruments ? 

“A. I did; yes; that is, in charcoal. 

“X @. 1287. How much better did you find charcoal to be than 
either plumbago or bronze ? 

“A. I don’t remember, because I had them in combination differ- 
ent wavs; but I think charcoal was the best, as near as I can remem- 
ber; that is, Iam speaking of the cup instrument; I will state that 
I may have used coke in that instrument; I don’t remember ; in 
making them statements there, I spoke to the best of my recollec- 
tion.” 

“X @Y. 1290. I judged, by your answer to the one hundred and 
thirty-first interrogatory, that alter you were using instrument F 
you continued your experiments with various materials for a low 
conductor. You mentioned plumbago alone, —plumbago mixed 
with other materials, — that is, with carbon, pulverized charcoal and 
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plumbago, —‘sometimes I used charcoal alone; at other times 
finely divided coke and charcoal mixed; also pulverized coke alone. 
I had used bronze, —that is, finely divided metals mixed with 
carbon or coke, — and various other materials that I cannot think 
of’: what was the result of your trials with the instrument F and 
the various materials named,—as to what was the best one and what 
was the best condition in which to use it? 

“Ans. As near as I can remember, the coke and the carbon out 
of gas retorts —hard carbon —I think them were the best in the 
tumbler instrument; but I had some good results from the combina- 
tions of the different ones, —I mean tbe different combinations of 
coke and charcoal. I never used it sulid in that instrument, — finely 
divided. 

“XN Y. 1291. Did you find any difference between the coke and 
the carbon out of gas retorts; if so, which was the best? 

“Ans. I don’t remember, but I judge that the gas retort carbon 
was the best. 

“xX YQ. 1292. Do you think it was decidedly the best, or was 
there little difference between them ? 

“Ans. I don’t remember; I just think it would be the best, — 
the time is so long that I don’t just remember every particular 
experiment. 

“X QY. 1293. Did you find that those materials were better the 
more finely they were pulverized ? 

"Ans. Yes, sir. 

"X @Y. 1294. In what condition did you get the best results from 
them, — as to being moist or dry. 

“Ans. After my later experiments, I found that the dry carbons 
were the best. In the former—in using earth, and some of them 
combinations —a certain degree of moisture was the best.” 

“ X¥ Y. 1305. Did you have to change the low conductors from 
time to time? I mean the carbon and coke powders. 

“A. I would change it frequently — very frequently. 

“XN QY. 1306. State your reason. 

“A. By experimenting — trying different combinations, and also 
different degrees of fineness of the conductors. 

“ XY Y. 1307. I understood you to say that you got the best 
results from powdered coke and gas carbon, and that the finer you 
made them the better they were: after you had ascertained these 
facts, did you use either oue or the other of them continuously, and 
did you find it necessary to change either of them for a fresh supply 
of the same material ? 

© A. I don’t remember that it was necessary to make any changes 
for a fresh supply ; the changes, as near as I can remember, were 
experiments for different degrees of fineness and different combina- 
tions; I didn’t find that I needed to change them for a fresh supply ; 
I will tell you what I did do, sometimes: I would lift the plate 
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up and loosen the particles of the conductor and then adjust it 
again. 

« ¥ Q. 1308. Did you find the coke and carbon powders gave the 
best results when they were ina loose condition, in using instru- 
ment FE? 

“A. That is, when it was necessary to have it at a certain pres- 
sure; I don’t know what that pressure would be, but that I would 
find out by experimenting or trial. 

“X Y. 1309. What L wish to know is, whether, when you 
loosened up the powders, when they had been pressed for a time, 
you got better results by thus loosening them. 

“A. 0, ar.” 

He says that the tumbler F when he first used it had a bottom on, 
but it was accidentally broken, and then he used, later, dry low con- 
ductor (p. 803). 

His witnesses alternately swear the bottom on to that tumbler and 
off again; but the very earliest of them swear that it was in the same 
condition when they saw it as now, that is, without any bottom. 

Now we come to the question of how he reached the idea of using 
powders as a means of varying the current by variations of pressure. 
It was the gist of the first machine alleged. He had not invented 


the speaking telephone until he came to that, if he ever came to it 
himself. That was the time when the conception was first reached. 
If he invented it he cannot possibly have forgotten how he came to it. 
His testimony about it is this (p. 804) :— 


“ @. 150. Do you remember how you first obtained knowledge 
of that fact, that low conductors when under pressure would 
conduct the current more freely than when not under pressure,— that 
is to say, did you learn it by reasoning it out and then testing it, or 
by accidental discovery, or by reading it somewhere, or by hearing 
it from some one, or how? 

“A. I don’t remember how I came to it; [ had been experiment- 
ing inthat direction; I don’t remember of getting at it by accident, 
either, — don’t remember of reading it; [ don’t remember of any one 
telling me of it; I don’t suppose any one told me.” 


After that the defendants never dared to ask him again how he 
reached any idea, or how he passed from one form of instrument to 
another. 

He then described the results which he obtained with F and B as 
folluws (p. 800) :— 
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“@. 158. What results did you get from such use? 

“A. True copies, if I may use the term, of different sounds 
made ; that is, spoken words or musical tones. 

“@. 159. Explain how you used to test them. 

“A. I used to place a clock or watch in the neighborhood of the 
transmitter, and I would listen at the receiver — the tin can instru- 
ment; I also would have persons to speak into the transmitter, while 
I would listen at the receiver ; and also I would speak into the trans- 
mitter while others listened at the receiver. 

“Q. 178. During that time, and before you made instrument C, 
what results had you been able to get with instruments B and F? 

“A. Sufliciently good to be heard distinctly ; there were even 
words that were whispered ; you couldn’t just hear the words exactly, 
but could hear the whispering; I did that often; spoken words you 
could hear — the whole sentences; I mean words speken oxt loud, 
and not whispering merely ; I would have persons in the cellar read- 
ing printed matter — some advertisement or something, and I could 
hear the words that were read; and at other times I would go down 
into the cellar and read something, and coming up they would repeat 
the words to me that I had read.” 


He then described the circuits which he used. They were all of 
them from one part of his machine shop to another, except that he 
thinks that occasionally and temporarily he run a wire just out of 
doors, apparently for the sake of grounding it; but the wires which 
ran out of doors to ground, according to his story, did not work satis- 
factorily. 

The next instrument alleged is C. The following is a drawing, 
one fourth size, of what is alleged to be a reproduction of the last 


Te 


moo otal A 
THITVEL PL bOane 


form in which he made it. He is quite unable even to allege when 
it was made, except (p. 809) that he had it done’ befvre he painted 
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a certain wagon, known as Sadler’s wagon, and the proof elsewhere 
is (p. 199, supra) that that wagon was painted in the beginning of 
1871. At the time he painted this wagon he says (p. 810) that in- 
strument C 

“wasin a condition to transmit sounds.” “It may have been 


made three, six or nine months before, or perhaps a year; I don’t 
remember.” 


He was then asked how long he had used F and B before he had 
made C, and answers (p. 810) : — 


“@Q. 177. To the best of your recollection, how long had you 
used them before you made the instrument C? 

“A. I couldn’t positively say how long; it may have been sev- 
eral years — two or three years. It might have perhaps been more.” 


He then gives from memory a long description of C, stating that 
it was originally made differently from what is shown by the few 
remaining parts, with a different mouthpiece, and with a bladder for 
a diaphragm, and with two diaphragms. It was intended at first to 
be a receiver, and had no permanent magnet to it. And he thinks 
(p. 812) :— 


“At some period after that, —I can’t remember the length of time,— 
I took off the bar that connects the two cores of the electro-magnet 
and held or placed a permanent magnet to the said cores and used. it 
in that way; I then found that I could use it for a transmitter. age 
The poles of said permanent magnet were in contact with the cores 
of the electro-magnet. In that modification it was used as a trans- 
mitter, and also could be used as a receiver, but was more practically 
a transmitter.” 

“@. 204. Was the instrument C the first magneto transmitter 
which you ever made ? 

“A. Yes, sir; to the best of my recollection, it was. 

“@. 205. If I understand you, you invented the carbon trans- 
mitter first, and invented the magneto transmitter secondly, or as an 
inprovement upon the original invention: am I correct in that? 

"A. Yes, sir.” 


That, with the addition of a few details of construction in the first 
quotation,is his whole statement of the invention of the magneto trans- 


mitter. It is, perhaps, the most marvellous and startling form of the 
telephone, for it involves the conception and practical application of 
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currents derived from forces and motions so slight that the most skilled 
electrician would have ridiculed the idea that it was possible even to 
detect their existence, and, in point of fact, no instrument yet 
invented, except the telephone itself, can detect even their existence. 

He then states the results which he alleges he obtained with C. 
It is enough to say that no such results could be obtained with “C 
reproduced” made and tried by him, his counsel and his expert, in 
New York. He testifies (p. 814) :— 


"Q. 188. What results did you get with the tumbler instrument 
as a transmitter and the instrument C as a receiver, at that time ? 

“A. Better results than I had in any former receiver. 

"@. 189. Please state how you tested it to ascertain its results — 
how frequently, etc., and whether the two instruments F and C 
successfully transmitted and received spoken speech or not. 

“A. I tested it by having some one to speak or make some 
sounds in the tumbler instrument F, while I would listen at instru- 
ment C; I also placed or held the transmitter F in the neighborhood 
of a clock, while some one else would listen at C and hear the tick- 
ing of the clock; I distinctly heard spoken words through the instru- 
ment; I couldn’t positively state how often—a great many times. 

“Q. 190. Did you hear whole sentences through the instrument 
as thus used, or not? 

“A. Yes, sir; I often had persons to speak to me, and when they 
would come to me I would repeat to them what words or sentences 
were spoken, and they would pronounce them correct. 

"@Y. 191. Did you ever hear whole sentences that they spoke 
through these two instruments ? 

“A. Yes,sir; though the instrument C was used more as a trans- 
mitter than as a receiver; that is, with other instruments. 

“(. 192. Did you hear spoken speech through those two instru- 
ments F and C when used together, at as early a time as when you 
were painting Mr. Sadler’s wagon, or before that time, or not? 

“A. Yes, sir; before that time; but the exact length of time I 
couldn’t state positively.” 


He says that he made I next after C; cannot tell how long after, 
nor whether it was before or after Sadler’s wagon. It was specially 
made to be used as a receiver with C as a transmitter (ans. 195). 
When I was first put into the case and sworn to by a number of the 
witnesses, it consisted merely of a walnut shell shown in the follow- 


ing drawing : — 
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~ ; 


I, as it existed when first introduced 
in the case. It consisted merely of a 


black-walnut shell. 


This cut is one fourth of the size 
of the exhibit. 


Afterwards the defendants added the tin 
diaphragm, which is now in it, and con- 
fessedly new, and also added an electro- 
magnet, which Drawbaugh found in the 
shop and guessed might be the original, 
because it seemed to be about the right 


size. But it is an ordinary size, and there 
The recent instrument called “TI re- 


is nothing to connect it with the instrument. produced.” It has an iron dia- 
) phragm, and its electro-magnet is 


mounted on permanent steel mag- 


Of results he says (p. 817) ; oa nets. One fourth size. 


“Q. 202. When you used the two instruments C and I together 
in that way, whet results did you get and how satisfactory were 
they ? 

“A. I heard words spoken through the instrument and under- 
stood what was said through the instruments; I heard sounds of 
different kinds made through the instruments, and could hear dis- 
tinctly the different kinds of sounds through them; the results, as I 
remember now, were satisfactory, and better than the results with 
the tumbler and C; I am confident that it was better than the ori- 
ginal tumbler and C instrument. 

“Q. 203. How did the results, when using C and I together, 
compare with the results when using F and B together? 

“A. When using I and C together it was much more satis- 
factory — louder — entirely better.” | 


He says, that I was first made with merely an electro-magnet, 
and afterwards he added permanent magnets, as shown in the draw- 
ing of the so-called “I reproduced,” placing them in the bottom of 
the walnut shell, and connecting them to tbe heel of the electro- 
magnet; and of it in that condition he says (ans. 208, p. 818) : — 
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“Tt was a better instrument; it answered better as a receiver, and 
it could be used as a transmitter, and I have used it as such.” 


This change, he says, may have been made a month or perhaps a 
year after it was first made; “I can’t get at it very clearly”; but in 
answer to the leading question, whether it was made before July, 
1873, he says he believes it was. He says that I originally had the 
high mouthpiece it has now; afterwards he made a much lower one, 
with the thin air space, but he does not remember when that was, 
nor how long after he made the original. This is a remarkable 
change. This thin air space was reached by Mr. Bell by experi- 
ment after experiment, and was the result of the manufacture of 
hundreds of instruments. It is perhaps hardly known with certainty 
to-day why it is the best form. It is impossible that Drawbaugh 
could have ever reached it without either an extremely acute course 
of reasoning or innumerable experiments. He cannot have forgotten 
how he came to it if he was the real inventor of it; and yet here 
again he breaks down. The best account he can give of it is 
(p. 818):— 

“@. 213. Have you any recollection when you modified the shape 
of the top cover or mouthpiece, by making it lower, like Exhibit 


Modified Mouthpiece, or how long was it after you made the origi- 
nal instrument I? 

“A. I do not recollect; in working on those modifications or 
changes, I did not charge my memory with the time; I cannot give 
the length of time. 

“@. 214. What was your object in making the mouthpiece lower 
than it had been before ? 

“A. I suppose it was on account of some other modifications that 
I had made in some instruments before; in reducing the space be- 
tween the mouthpiece and the diaphragm, I thought I got better 
sounds; that is, I thought it gave better results. 

*(). 215. In what instruments before? 

“A. Ihad made modifications in the tumbler instrument ; that is, 
I had made the space smaller between the mouthpiece and dia- 
phragm, and also in instrument C; but inthem I did not come down 
to the extreme change, as I did in this (referring to Exhibit Modified 


Mouthpiece) .” 


Exhibit A. “It is a telephone receiver; I made it ” (p. 820, 
ans, 224). It was made after C and I, and he says that in its origi- 
nal state the mouthpiece was at the centre, and the screw now at the 
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centre alongside of the mouthpiece did not exist. “I could hardly 
tell how long I used it in that way; it might have been a year, or it 
might have been two or three months; I can’t tell the right time” 
(ans. 227). He used the screw, he says, for the purpose of straining 
and dampening the diaphragm, and (ans. 229): “I thought it did 
at the time benefit it to some extent.” He further testifies about A 
(pp. 821-4) :— 


*Q. 230. What transmitter did you use this instrument ‘ Exhibit 
A’ with when you first had it in the present form with the mouth- 
piece at one side, and before that time ? 

“A. I used it with both these instruments, C and the tumbler 
instrument F; the best results were with the tumbler. 

*@. 231. What use did you make of the instrument ‘Exhibit A’? 
What was done with it and how satisfactorily did it work ? 

“A. I thought then it was a pretty good instrument, though it 
wasn’t as good as that instrument there (indicating I) in its modified 
form with the permanent magnets — wasn’t as loud; I used it as a 
receiver ; I couldn’t enumerate all the different sounds I made through 
it; I made all the sounds through it that I could think of; I 
whistled, sang and talked through it; and I remember, too, I got a 
party to play a jewsharp, and I[ heard that through it distinctly.” 

“(). 233. When talking through the instrument how satisfactorily 
did it operate? State how clearly you could hear ; whether you could 
hear a whole conversation, or extended remarks, or not. 

“A. I could distinctly hear all words spoken; often whole 
sentences.” 

“(. 236. After you put in the central dampening screw and 
changed the mouthpiece or earpiece to one side of the centre, did 
you ever mike any further changes in the construction of this instru- 
ment A or not? 

“A. Ido not remember of any other changes.” 

“(@. 241. Can you fix the time when you first made this instru- 
ment A or when you first put the mouthpiece at one side of the 
centre ? 

“A. I cannot possibly say; I know it was after I made this in- 
strument (indicating ‘Exhibit C’), but the length of time between 
those two I couldn’t possibly give; I can’t remember the length of 
time. 

“Q. 242. Mr. Jeremiah Kohler, a witness who has been exam- 
ined for the defence in this case, testifies positively, on page 567 of 
defendants’ printed record, that he saw you working at and making 
this machine ‘ Exhibit A’ some time between April, 1873, and April, 
1874; state whether there is or is not anything within your knowl- 
edge that would lead you to doubt the accuracy of Mr. Kobler’s 
statement. 


DEFENDANTS PROOFS — NO. 119, DANIEL DRAWBAUGH. 309 


“ [ Objected to as incompetent. ] 

“A. There is not—nothing that would lead me to doubt the 
statement; it may be that I made it as early as then; I cannot rec- 
ollect.” 


Exhibits D and E. — He says that one of these instruments was 
made first, but he cannot tell hich, they are so nearly alike; that 
both of them were made after A; that E now has a bottom cover for 
the permanent magnet; that D originally had one; that D was first 
used as a receiver in connection with other transmitters, and had a 
permanent magnet when first made (pp. 823-5) :— 


“Counsel for defendants offers instruments D and E in evidence, 
to be marked * Exhibit D’ and ‘ Exhibit E’ respectively. | 

*(). 243. Please look at these two instruments which I have just 
put in evidence, and state who made them, or under whose direction 
they were made. 

“A. They were made under my directions; part of them I made, 
and parts of them were made by Harman K. Drawbaugh.” 


“ @. 253. Were both these instruments D and E used as trans- 
mitters and receivers in their early days? 

“A. Yes, sir; they were used together, one as a receiver and the 
other as a transmitter; and they were used with carbon transmitters 
both as receivers. 

“ (. 254. With the exception of the removal or loss of the little 
plug c’, and its adjusting screw F, in Exhibit E, and the removal or 
loss of the rear cap or cover of Exhibit D, are these two instruments 
D and E in the same condition as when they were first made, or 
not; and if not, what difference ? 

“A. They are, to the best of my knowledge, except that, at a 
time afterwards, I made a little change in the body A of instrument 
D; there is a recess in instrument D immediately below the dia- 
phragm, around the upper edge of the coil of the electro-magnet, 
which was cut in some time after the instrument was first made ; 
with that exception, it is the same.” 


Said he made the recess, thinking it would be an improvement ; 


but he does not think it was. 


“Q. 259. To what extent did you use the instruments D and 
EK? 

“A. I used them very often; I couldn’t state how often. 

“@. 260. Did anybody talk through them or listen through them 
beside yourself ? 

“_A.. Yes, sir; a great many persons. What I mean by that is, 
a@ great many persons who come to the shop there. 
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* Q. 261. How satisfactorily did these two instruments work ? 
* 4. I considered they worked well; persons listening could 
hear all that was spoken through them.” 


* @. 265. Mr. Harman K. Drawbaugh, a witness heretofore ex- 
amined for defendants, has testified on p. 579 of defendants’ printed 
record that these instruments D and E were made in January or 
February, 1875, before the Axle Company received its new machin- 
ery in March, 1875: have you any recollection of the fact or not? 

“| Objected to as leading and incompetent. | 

© 4. I have no recollection of the time, but I recollect of him 
working on the machine; one of them was made before that time. 
What I mean is, there was one of them made, and Harman made or 
helped to make the other. It has been quite a long time ago; I 
can’t remember the year or date of it.” 


These — F, B, C, I, A, D, E — include all the instruments which 
are alleged to have been made before the date of the Bell patent. 

The defendants then undertook to have Drawbaugh state all the 
instruments he had made since the date of the Bell patent. They 
began with H, about which he testified as follows (p. 827) :— 


“@. 267. Please look at the instrument H, which I now put in 
evidence, to be marked ‘Exhibit H,’ and state what it is and who 
made it? 

“A. It is a telephone transmitter; I made parts of it; parts may 
have been made by some other parties; I don’t remember who, but 
I often had George W. Drawbaugh to help me make some of the in- 
struments. 

“(@. 268. Do you recollect when this instrument was made, so as 
to fix the time? 

“A. Not positively ; I don’t know any date particularly. 

“@. 269. Several witnesses have testified to seeing this machine 
either completed or in process of completion in the fall of 1876: 
what is your recollection as to that fact? 

“ [ Objected to by Mr. Storrow as leading and incompetent. ] 

“A. The time elapsed, — just judging the time, it may be at that 
time or before; I had been making a good many of them; I paid 
no attention to the time; it has slipped my memory.” 


He says: “I often had George W. Drawbaugh to help me make 


some of the instruments.” G. W. Drawbaugh, the claimant’s 


nephew, was examined by the defendants, and did not pretend to 
have ever helped about any except J; which of these two will the 
Court believe — or neither? 

The Court will also observe his expression, “I had been making a 
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good many of them.” The allegation is that D and E were finished in 
February, 1875; that the next instrument was H, and that he was at 
work “making” it in the fall of 1876. Clearly, that is inconsistent 
with his testimony that he had been making “a good many of them” 
about the time he made H. It is certain from that expression that 
H was made not as the first instrument after a year and a half’s in- 
termission, but at a time of renewed and special activity on his part 
in telephone work (p. 830) : — 


“ Q@. 272. How did the instrument H work, — what degree of 
satisfaction did it give? 

* 4ns. It worked very well; much hetter than some others that 
I had; better than any other that I had prior to that time.” 


“@Q. 275. What receivers did you use with it when talking or 
listening ? 

“Ans. All the receivers that I had previous to thaf. 

“@. 276. How plainly could you hear and understand through 
the receivers what was spoken at the other end of the line at H? 

“A. I could understand very distinctly everything that was 
spoken through the transmitter H. 

“Q. 277. Has this instrument H been altered any since it was 
first made or not? 

“A. It has, to some extent; the bell was put on some time after 
it was first used ; and there were changes in diaphragms; some time 


after it was made, I had a corrugated diaphragm, I know; I don’t 


remember the number of different diaphragms; there was also a 
change in the dampening spring; it was first of brass, and then 
changed to steel. 

“@. 278. Have you any idea how long the bell was put on after 
the instrument was otherwise finished ? 

“A. I don’t remember the length of time ; it may have been some 
months, perhaps.” 


“@. 282. In this instrument H could you adjust the carbons to 
such a degree of contact-pressure as to fulfil all the requirements of 
the instrument for a transmitter, or not? 

“A. Yes, sir. 

“Q. 283. What kind of carbons did you use in the instrument? 

“A. I generally used carbon that I got out of the bottom of gas 
retorts, where the carbon accumulates; I got it at Harrisburg; just 
lying in the yard —just picked it up; I also used others, cut out of 
coke, but found that had a tendency to wear away, being too 
soft. [also made carbons out of charcoal myself, which, to the 
best of my recollection, I used. I pulverized charcoal and made it 
into a thick paste and compressed it; then covered it with a mortar 
of clay and heated it in the fire to a white heat ; these carbons varied 
ip hardness. 
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“Q. 284. What kind of carbon did you first use on this instru- 
ment H? : 

“A. To the best of my recollection, the softer carbons made of 
coke. 

*(. 285. Did you find these softer coke carbons wear out? 

“4A. I can’t just say that they wore out,—they wore off. I can’t 
just say I discarded them for that reason; I found the harder car- 
bons answered a better purpose. 

“(. 286. Was this the first telephone that you ever made with an 
alarm bell on top of it? 

“A. Yes, sir; I think it is. 

“(). 287. Have you ever made one with an alarm bell since you 
made this? 

“A. Yes, sir; several. 

“(@. 288. When did you make those several, — some time ago 
or recently? [ Objected to as leading and incompetent. | 

“A. Within the space of two years, as near as I can recollect. 

“@. 289. This instrument contains an induction coil: did you 
ever use an induction coil in connection with your telephones before 
you made this instrument H? 

“A. I did, but they were not connected with the instrument, — 
that is, I tried them with other instruments, but the coils were lying 
loose upon the table. The primary current passed through the coil, 
and the secondary to the line. If Iam not mistaken, this same coil 
had been used in just that way before it was placed in this box 
(referring to induction coil in instrument H). 

“@. 290. Have you any idea how long you had so tried the 
induction coil before you made this instrument H? 

“A. I could bardly state how long,—it might have been two, 
three, four, five or six months; maybe more. 

“@. 291. Do you remember what instrument or instruments you 
tried it with before you made H? 

“A. Yes, sir; but I can’t designate the instruments without see- 
ing them. [ Witness looks through the photolithographs, and then, 
pointing to figures of instruments Land M, continues his answer. | 
Those are the ones.” 


The Court will observe that now we have got the assertion by 


Drawbaugh himself that L. and M were made and tried with an in- 


duction coil two, three, four, five or six months, maybe more, be- 
fore he made H. This appears still more clearly from the following 
(p. 833) :— 

“QY. 293. Were those instruments L and M made before instru- 
ment H? 


“A. Yes, sir. 
“(. 294. How long before? 
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“A. Icould hardly state that; it may have been six months; I 
don’t know, maybe more; about that time I was making different 
ones, and I don’t remember the time that elapsed between them. 

“Q. 295. Were these instruments Land M made before or after 
the little magneto-instruments D and EK? 

“A. After, to the best of my recollection.” 


That agrees with what he said before; that H was not made as a 


new departure, but as one of “a good many” made near together. 


L was originally a transmitter and receiver both, and so was M ; 


that is, each had a horseshoe electro-magnet, which was presented to 
a diaphragm in the ordinary way of a magneto receiver, and between 
the two limbs of the magnet there were arranged the carbon contacts 
of a microphone. When spoken to, the microphone part operated 
and produced an undulatory current, which passed to a distant re- 
ceiver; and when an undulatory current came to the instrument from 
a distant transmitter, it‘acted on the electro-magnet and diaphragm 
in the way now well known. ‘They are rather refined instruments, 
neatly inclosed in black walnut cases, portable, and readily held in 
the hand. They had the modern refinements of a metal diaphragm, 
the thin air space in front of it, with a central opening. He states 
that each had a spring pressure back carbon electrode, with an ad- 
justing screw behind the spring, and that the carbons were made of 
hard gas carbon in a rounded form. If his story be true, he went 
through the same experience as others, — trying to combine a mi- 
crophone transmitter and a magneto receiver in one instrument, find- 
ing that it was a foolish piece of business, and he ended by taking 
out the microphone parts and using L and M simply as receivers. 
He says that he added permanent magnets to them which enabled 
them to be used as magneto transmitters, and which also very much 
improved them as receivers. He says that he varied the circuits in- 
side the instrument, sometimes placing the two coils in series, and 
sometimes in branches, — multiple are, — but did not find that these 
changes produce any material difference in the results. 

And then, by leading questions, he was caused to say (p. 833) 
that he workel trying to improve the telephones, because he 
believed that absolute perfection had not yet been reached. 

He then describes G and O, which are highly finished, and hand- 
some instruments of quite graceful fourm. They were made by a 


314 DEFENDANTS’ PROOFS — NO. 119, DANIEL DRAWBAUGH. 


neat workman with leisure and means to gratify his tastes in the 
matter of mere beauty. They are carbon microphones (p. 833) : — 


“QQ. 296. What are these two instruments, G and O, and who 
made them ? 

“A. They are transmitting instruments; I made them. 

“Q. 297. Were these two in-truments, G and O, or’either of 
them, made before instrument -H was made, or not till after ? 

“A. They were made after the instruments L and M; I think, 
to the best of my recollection, that they were made before Exhibit 
H, but I won’t be positive about that, there were so many that I 
have lost the exact order; I am positive that they were made after 


Land M.” 
Speaking of the receivers used with G and QO, he says (p. 840) :— 


“ @. 326. Do you remember whether the old tin can instrument 
B, or the flat instrument A, or the two magneto instruments D and 
E, were used us receivers with them ? 

“A. The two magnetos D and E were; I think A was, but I 
don’t remember cert: inly : ; I don’t remember whether B was or not; 
all that were in condition for use were used as receivers with them. 

“@. 327. Was A ont of condition for use at any time? If so, 
when and how? 

“A. I don’t remember at any other time than when Mr. Knight 
was making drawings of it, and separated some of the wires.” 


Exhibit J, p. 841: — 


“ @. 328. Please look at Exhibit J, and state what it is and who 
made it. 

“A. That is a telephone transmitter; I made part of it and was 
assisted by George Drawbaugh on parts of it. 

*“?. 329. Has this instrument ever been modified in its con- 
struction since it was first made, or is it the same, with the excep- 
tion of wear and tear, as when it was first mide? 

“A. It is the same as when it was first made, with the excep- 
tion that it has been a little roughly handled.” 


He then described J, which is merely what might be called a 
double-barrelled H; that is to say, it has two diaphragms side by 
side, or rather an oval diaphragm with two sets of contacts, induc- 
tion coils, etc., on it or connected with it, each of these sets being the 
sume as H. This notion of duplicating the parts of a telephone 
instrument is one which has been worked upon a great deal by in- 
ventors in the hope that two sets of contacts would make twice 
the sound that one did, but, for reasons which might be demonstrated 
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mathematically and conform to the results of experience, they have 
all found that there is no advantage in it, or rather that the slight 
advantages which are introduced are counterbalanced by less perfect 
articulation. He testified about J (p. 846) :— 


" Q. 335. State whether you can fix the time when this instru- 
ment was first constructed, and, if you cannot fix the exact time, 
give it as near as you can. 

“A. I cannot fix the exact time; it may have been between the 
year 1877 and 1878 — ther. abouts, as near as I can recollect.” 


His counsel got really a little out of patience with his habitual 
wariness not to get caught in giving any date even about an instru- 
ment which he pretended was but three years old, and pushed him 
for the date; but even here either his memory is not good for three 
years, or else he had made up his mind that he would not take the 
responsibility of swearing to any date. He was asked by his own 
counsel (p. 847) :— 


“@. 336. It may have been most any time, but what is your 
recollection about the time? 
“4. As near asI can recollect, in them periods, or between them 
periods — 1877 or 1878; I can’t distinctly recollect the time. 
* @. 337. Do you distinctly recollect making the instrument? 
4. Yes, sir; I do. 
“ Y. 338. Who made the case of the instrument? 
“A. I think it was George W. Drawbaugh. 
(). 339. Do you recollect whether the case or the machinery 
case was first made? 
The machinery in the case was first made, I think; I am 
pretty confident of that, because I generally made the working parts 
before the cases were made.” 


He next introduced P, an apparatus which is a microphone carbon 
transmitter and a magneto receiver, made as separate instruments, 
but placed along side of each other in a box large enough to contain 
both. The receiver has a long flexible tube, which may be brought 
around to the ear of the person while he speaks into the transmitter. 
He says (p. 847) :— 

—“@. 3:3. What is your best recollection as to how long J was 
made before P? 


“A. It may have been six or eight months, perhaps a year; I 
cannot recollect the length of time between those machines. 


=e 
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“ Q@. 344. Has the machine Exhibit P ever been changed or 
modified since it was made, or not ? 

“A. It has not, to the best of my recollection.” 

P. 850. “ Y. 346. Was this instrument P actually used for trans- 
mitting vocal speech ; if so, how extensively? 

“A. It had been used similar to the other machines described ; 
that is, I mean as extensively as the others, prior to this one; a 
number of persons spoke through it, and I spoke through it toa 
number of persons. 

“ Y. 347. How satisfactorily did it operate? 

“A. Asa transmitter, it acted very satisfactorily, as a receiver, 
not as good as some instruments that I had; but still you could 
hear and understand what was said; the instrument could also be 
used as a magneto instrument, speaking and receiving through the 
tube.” 


Exhibit N (p. 851) :— 


“A. 348. That is a telephone receiver, and I made it. 

“QY. 349. State as near as you can the time when you made this 
instrument N. 

“A. It is a little hard for me to state the time, just as in the 
others. Working on so many, I have entirely lost the time of this 
one and others; I couldn’t give the accurate time of any of them ; 
not all, but some of them; C instrument I had circumstances to fix 
the time by; them that { had no circumstance to fix the time by I 
can’t give the time of. 

“QY. 350. Please approximate the time of making instrument N 
as nearly a3 you can. 

“[ Objected by Mr. Storrow.] 

“A. Iam perfectly satisfied that it was made before Exhibit P. 

“@Y. 351. Was it actually used as a telephone receiver; if so, to 
what extent, and how satisfactorily did it operate ? 

“A. I used it as a telephone receiver; that is, I spoke through 
it, and others spoke through it; I thought it was a good receiver, I 
thought better than any others that I had previous to that.” 


This instrument obviously was the last receiver he made, or the 
last instrument before the compound instrument P. This is the in- 
strument which has the colored cords, — the green cord and the red 
cord, — with wires inside to make connections. It will be remem- 
bered that one of the witnesses who selected this on account of its 
cords, and perfectly well recognized it, — it being the only one that 
has colored cords, or is allege ever to have had them, — was a wit- 
ness who swore that his last visit was in 1876 (J. T. Smith, p. 
232, supra). It was not made until several years afterwards. 
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Exhibit Q is a telephone receiver substantially like N. No date 
is assigned to it. 

K is another distinct type of instrument, one form of which was 
invented and patented by Mr. Edison, publicly exhibited by him 
many years ago as his invention, being a modification of a telegraph 
instrument he made, known as the motograph. In its various forms 
it has been invented or modified by Mr. Edison, Prof. Dolbear and 
Mr. Anders. A wheel opposite the centre of the diaphragm, and 
behind it, with its axis parallel to the plane of the diaphragm, is 
turned by hand; a flat piece of metal fastened to the centre of the 
diaphragm, and perpendicular to it, rests on the circumference of the 
wheel, and by a spring or other equivalent contrivance is pressed on 
to the wheel; when the wheel is turned in the proper direction the 
friction between the circumference of the wheel and the piece of 
metal which bears on its circumference and is fastened to the centre 
of the diaphragm draws the diaphragm towards the wheel; the pull 
on the diaphragm will depend upon the amount of friction developed, 
which, under any given circumstances, depends upon the pressure of 
the flat piece of metal on the circumference of the wheel ; the greater 
the pressure the greater the pull, and the greater deflection of the 


diaphragm. An electro-magnet connected with the line wire is ar- 


ranged immediately under this strip of metal, and the more magnetic 
it becomes by the current the harder it pulls the strip of metal down, 
the greater the friction developed, and the greater the pull on the 
diaphragm. In this way variations of electric current vary the fric- 
tion developed and the consequent pull on the diaphragm, and thus 
the diaphragm is set into vibration. It is a contrivance which makes 
avery loud noise, but rather imperfect articulation. Drawbaugh 
says he thinks he made it in 1879; and Mr. Edison had exhibited his 
before that in public. The claimant says of it (p. 855) :— 

“(. 366. Was this instrument K practically used or not? 

“A. Ihad tried it, but did not get any good results, but heard 
spoken words through it; when using it I found the jar or noise 
produced by turning the friction roller drowned out the results of 
the articulation or sound of the voice. 

“The friction roller was intended to be moved by clock work, —a 
continuous motion ; but that portion was never applied.” 


He says that K was never finished. 
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He then passes from his own instruments to general matters (p. 
856): — 


“@. 373. Have you made applications for Letters Patent on your 
electric speaking telephones ? 

“| Objected to as calling for secondary evidence, and immaterial. ] 

“A. Yes, sir. 

“@. 374. About what time did you make your first application 
for Letters Patent on the telephone? 

* [ Same objection. ] 

“A. In July, 1880.” 


He says that his son Charles was born about 1870 (p. 857) : — 


“ Y. 377. Is the telephone in aay way associated in your mem- 
ory with the time of his birth? if so, state the fact. 

“A. Yes, sir; sometime after his birth,—say a week or ten days,— 
I took an instrument to the house that I was living at then; my wife 
was upstairs in bed; I gave her one of the instruments and told her 
to listen, I would go down stairs and I would speak to her; I did so, 
and she said afterwards that she heard the words that [ spoke through 
it; | do notremember what the words were; the instrument that was 
used was, I think, the C instrument; I am_ pretty sure; I won’t 


be too positive, but I think that was one of the instruments; I had 
a receiver with it, but I don’t remember which one I had. 

* @. 378. Did you have batteries connected with it? 

“A. Fs, @t.” 


He says that he never made or owned a string telephone, and that 
no one ever talked through a string telephone at his shop; that he 
never made a make-and-break telephone, or attempted to, until 
within a year or two past; that heinvented each and all of the instru- 
ments produced (pp. 857, 858). 

He says that he went to the Centennial, and was there Oct. 17, 
1876; the visit lasted four or five days, and Mr. George Leonard 
went with him. It was the only visit he made there. Some time 
before that —he dves not remember hew long, but not a great while — 
he had beard that some one beside himself had invented a speaking 
telephone, and got an impression that it was on exhibition. He 
hunted but did not find it. He saw something which his counsel 
urged him to say was Gray’s harmonic telegraph, but he said that he 
did not know that it was or whether it was or not. He says that he 
did not see anything like the instruments produced by Mr. Bell as 
the instruments he exhibited at the Centennial (pp. 858-869). 


DEFENDANTS PROOFS — NO. 119, DANIEL DRAWBAUGH. 319 


Having failed to get him to name dates, or to express himself with 
even a positive belief as to dates of any of his instruments, his coun- 
sel next tried to get him to name certain epochs. He was asked 
what instruments he had invented or made prior to the time when 
the Axle Company commenced their operations, which was in the 
spring of 1875 (p. 861) :— 


“@. 401. Please indicate all the electric speaking telephones that 
you had invented or made prior to the time when the Axle Company, 
composed of Bear, Grove and others, commenced their operations 
at your shop. I mean of all the instruments in evidence, and in- 
cluding the cup transmitter. Which ones of all these had you in- 
vented and made prior to the beginning of the Axle Company ? 

“A. The teacup instrument, the tumbler instrument Exhibit F, 
the tin-can instrument Exhibit B, instrument Exhibit C, instru- 
ment Exhibit I and Exhibit A, and the magnetos Exhibit D and 
Exhibit E; those are the instruments, as near as I can recollect ; 
and I] had modifications of these instruments ; I won’t positively say 
that D and E were prior to the Axle Company, but I kiow that 
at the time the Axle Company was running I had them there ; it may 
have been prior to the starting of the Axle Company ; it may be, but 
I don’t want to be too positive; I refer to Exhibit D and Exhibit 
EB.” . 

Considering that the Axle Company’s business was not wound up 
until the fall of 1876, we have got the oath of Drawbaugh himself 
that he is unwilling to say whether D and E were male before the 
date of the Bell patent of March 7, 1876. He will only state that 
they were made at the time the Axle Company was running. The 
defendants were so much disturbed about this that they, in the latter 
part of his deposition, a number of days afterwards, tried to lead 


him up to saying what they wanted; or, rather, tried to put a state- 


ment into a question in the hope that he would confirm it, which, 
however, be did not and would not do. On the redirect examina- 
tion the following occurred (p. 1095) :— 


“@. 1611. The little mageto machines D and E, if I understind 
you and other witnesses, were made about the time when the Axle 
Company commenced operations; they were not, if I understand 
you correctly, the first magneto telephones that you had made. 

“A. They were not the first; C was the first magueto trans- 
-mitter, and I was a receiver: some time after that, | used Iasa 
magneto transmitter al-o.” 
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Then, having referred to other instruments produced, he began to 
refer to non-existing instruments as follows (p. 861) :— 

*Q. 402. State whither or not the machines here in evidence, in- 
cluding those marked F, B, C, 1, A, D, E, and ineluding also the old 
cup transmittter, of which you have put a sketch in evidence, and 
including also the modifications to which you have referred in your 
testimony, include all the electric speaking telephone instruments 
which you made from the time of the original cup transmitter to 
the time of the little magneto telephones D and E. 

“A. No, sir; not all; at the time I was experimenting I 
would often make experimental parts — cases, you know, with coils 
and magnets, and afterwards would make more complete machines 
— complete cases ; that occurred a number of times. 

“YY. 403. What became of these crude or temporary structures 
that you so made preparatory to making the more complete forms ? 

"A. Icould hardly state what became of them; they would lie 
about the shop for some time and then become destroyed in some 
way; I don’t know what.” 


No witness, however, testified to anything which can be referred 
to any of these alleged experimental forms. There was evidently 
one instrument of some kind, which we believe to be a string tele- 
phone, repeatedly referred to by different witnesses, not produced, 
and not described by Drawbaugh at all; but it could not have been 
a temporary instrument, for the dates assigned by the different wit- 
nesses to it run allthe way from 1870 to 1876. 

Christian Eberly testified that he saw A before Dec. 22, 1870. 
That was too much, even for the defendants. But Drawbaugh, 
with his either worthless memory or determination not to make any 
statement of dates, would only say about it (p. 862) :— 

“A. 404. I didn’t think it was as early as that; I may have 
been mistaken, but my recollection does not run back quite as 
far.” | 

“@. 405. State whether you have or have not any recollection 
of that instrument A prior to the time when the Haucks bought out 
the faucet business in July, 1873. 

“A. I can’t connect it with that cireumstance, to the best of my 
recollection; I can with the Axle Company; it was prior to the 
Axle Company, I know.” 


Patenting the Telephone (p. 862) :— 


“(. 406. <A good many of the witnesses who have been examined 
for the defendants have testified that you were at various times 


ao 
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talking of patenting your electric speaking telephone invention: 
what is ycur recollection about that? Did you intend to patent it or 
not? 

“A. Yes,sir; [ intended to patent it; I had spoken to a number 
of persons to assist me; I would state to them that I would give 
them an interest in the invention for them to furnish the money to 
have it patented. 

“@. 407. Why did you not patent it with your own money? 

“A. I didn’t have any money. 

"Y. 408. At how early a time did you have the intention of 
patenting this invention ? 

“A. I could hardly say how early; I know it was at an early 
time; I know I spoke to persons even at an early time; I spoke to 
Mr. Christian Eberly ; it may have been prior to 1870; I spoke to 
Frank Lee; he has been dead a number of years, I don’t know how 
long; I spoke to them about taking an interest in this apparatus, then 
termed a tulking machine.” 


“@. 41). When did you consider the invention sufficiently 
complete that you were desirous of patenting it in the form in 
which you then had it embodied ? 

“A. I could hardly remember the year or give any particular 
date, but at an early date; at the time I showed it to those parties, I 
was desirous of having it patented, but some of those parties tried 
it and seemed to think it was not sufficiently complete; that it ought 
to be so that it could be placed on a table, and would talk out; that 
seemed to be the idea; I would then say to them that it could be 
greatly improved ; that I was not yet through with my experiments ; 
that is, that I could make it a great deal louder than it was. 

“@. 412. At the time that they tried it and scemed to think that 
it was not sufficiently complete, or, in other words, loud, were you 
able, by putting your ear to the receiver, to hear and understand what 
was spoken into the transmitter at the other end of the line, or not ? 

“ Ans. Yes, sir; I could hear, and others heard also, what was 
spoken through it? 

“@. 413. Was it their idea that the instrument should speak loud 
enough for a person to stand away from the receiver and hear what 
was said? | 

“[ Objected to by Mr. Storrow as leading, as calling for hearsay, 
and as calling for ideas of other persons. | 

“ Ans. That was the impression I got; that was the idea they 
had: that it should speak loud enough that they could hear at a con- 
siderable distance from the receiver the words spoken. 

“| Same objection. | 

“@. 414. From the time when you first invented the old cup 
transmitter, down to the present time, state whether you ever have 
or have not, at any time, laid aside and abandoned your telephone 
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invention, with no intention of ever resuming it. What is the fact 
about that? 
“ [ Oljected to as incompetent. | 

“4. Ihave never abandoned it, from the earliest time of working 
at it; I have left it lay for a time, that I was compelled to work on 
other work, but never handind it. 

“@Q. 415. For how long a time did you ever let it lie, at any one 
time, without doing anything at it in the way of study, experiment, 
or the making or testing of instruments? 

‘4, I could hardly say how long I left it lie at one time; it 
might have been, maybe, six months i sometimes that I would not do 
anv work on the machine, but I don’t suppose there was a week but 
what I was engaged in the way of studying on it. 

“@. 416. Why were you —— to let it lie at times and 
devote your attention to other work ? 

“A. I was compelled for the reason that I was poor. I had a 
large family to maintain. 

“Q. 417. Was the maintenance of your family dependent upon 
your daily labor, or not? 

‘A. Yes, sir; it was. 

“@. 418. Did your wife and near relatives endeavor to encourage 
or discourage you in your work on the telephone? 

“ [ Objected to as incompetent and hearsay. | 

“ Ans. My wife and my brothers discouraged me all the time. 

“@. 419. Which of your brothers was most opposed to your 
woking on this invention? 

“Ans. John B. Drawbaugh. 

“ @. 420. Did he make a good deal of opposition to it, or not? 

“Ans. He did, a good bit; he would often speak to me about it ; 
and to avoid that I would often hide the instrumeuts when he would 
come to the shop. 

“ [ Objected to as hearsay. | 

“@. 421. Were you subjected to any ridicule in the community 
where you lived, by reason of your teléphone invention, and your 
work upon it, or not? 

“Ans. Yes, sir; a good many persons there used to laugh at 
the idea of working upon a machine of that kind,—I mean in the vil- 
lage that I lived at. 

“@. 422. Prior to the introduction of speaking telephones into 
public use in this country, did you ever learn of your sanity being 
questioned by reason of your work upon your talking machine? 

“A. That has been said by a number of persons, but not in my 
presence — not that I can remember of. 

“Other persons would tell me that they said that they thought by 
my working on it that I was crazy —that it was talked of in the 
store. 

‘‘ [Answer objected to as hearsay. ] 


DEFENDANTS’ PROOFS — NO. 119, DANIEL DRAWBAUGH. 323 


° : 

i “@. 423. At how early a time did you hear of such remarks 
( being made ? 

3 “A. At an early time; about the beginning of my work, and 
along for several years, I guess, — my work on these instruments I 
ie ‘ 9 

' 1, mean. 


Now this does not agree with the testimony in the case. The de- 
. fendants’ witnesses produced in surrebuttal swear that, in 1867 and 
1868 and 1869, Drawbaugh’s talking machine was spoken of as an 
accomplished fact (if their story is to be taken as true), and that 
people wished him luck and success in it. The Court knows that no 
man was ever thought crazy because he had succeeded in making 


’ a talking machine; he’might have been laughed at if they knew 
that he worked for years in the attempt to make one and never 
succeeded. One witness says that the talk was “that it would be a 
good thing if he gets it accomplished” (p. 44, supra). 

If they believe or expect any one else to believe this story of 
Jamily opposition to a SUCCESSFUL instrument, why do they not call 
Mrs. Drawbaugh? They have not done it and do not dare to. 

Poverty. Then the defendants (p. 865) went into the question of 
poverty, and, under leading questions, the claimant assented to the 


statements made by his counsel, that the telephone consumed much xf 
time which would otherwise have been devoted to supporting his 
family ; that from time to time, and often, he was compelled to stop 
working on it to get clear of debt, which he did reluctantly. 

The defendants then went into some of the details of his finances ; 
d they described his sale of his faucet patents, stating the money which 
he had received from them,—over $5,000 in cashand $1,000 in 
stock, — stating the way in which he received the money, part in cash 


and part in notes which were afterwards paid in instalments, and that 
at the time when he first received this money he was poor, and had 
to use a part of it immediately for the support of his family; that 
he gave more than $1,000 of it to his father. These matters have 
been fully gone into in the body of the brief and need not be here 
repeated. But every now and then it appears in the course of this 
testimony that whether he had cash or not he did have financial 


~ 


resources, for at some time or other — apparently about 1868 — he 
borrowed five hundred dollars or thereabouts from his neighbor, 
David Ditlow. He has forgotten how much, and does not remember 
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much abuut the transaction; so he went to David Ditlow while testi- 
fying, or just before he gave his deposition, to ask about the facts 
(p. 879). All through his financial statement, which covers many 
pages of his deposition, the Court will perceive that he has not any 
definite or reliable recollection about anything. He deals solely in 
generalities, and the moment these become important, he says that 
he won't be positive or cannot be certain. So worthless is his 
memory, that his counsel finally had to put to him questions of this 
form (p. 879) :— 

"@. 499. What is the best of your recollection and belief as to 
where you got the rest of the money from that you paid to the com- 
pany in assessments and instalments up to June 10, 1868? 

“Ans. To the best of my recollection and belief, I got it from the 
parties who had purchased interests and given me their notes; it 
was part of the purchase money which they paid me for their in- 
terests.” 

The “recollection and belief” of the interested claimant to prove 
a fact ! 

P. 871. He tells the remarkable story of the loss of one hundred 
dollars by the death of George Miller. The depositions of Darr and 
others, abstracts of which are near the end of the abstracts of com- 
plainants’ proofs in reply, show that this story is pure fiction. 

Out of the money received from the Faucet Company, he testified 
(p. 876) that he bought a double dwelling house and blacksmith 
shop in Milltown, contracted for in 1867, and which he got posses- 
sion of in the spring of 1868. The purchase money was $2,310. 
He occupied it, living in one half himself and letting the rest to 
Daniel Fettrow for $110 a year, until he moved to Mechanicsburg 
in the spring of 1876. There was a judgment lien, which, in 
Pennsylvania, is the ordinary substitute for a mortgage, on the 
house when he bought it; it stood for a number of years, — for 
about six years, he says,—and he discharged it and paid it off, 
according to his story, inthe summer of 1873. At that time the 
affairs of the Faucet Company had been wound up, and he received 
$425 as his share of the proceeds. Out of that he paid this long-. 
standing encumbrance on his house, — an encumbrance of merely 
$800 on a house worth $2,300. It will be difficult to make the 
Court believe that he could have beeu very much pressed for the 
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necessaries of life, or difficult to make the Court believe that he 
was very anxious to have $60 to spend in taking out a patent ona 
speaking telephone that he had been working six years for, when 
the principal use he made of this considerable sum of money was to 
pay off so small a mortgage. He could readily have found some one 
else to take the encumbrance. Plainly, he had no present need and 
no pressing call for the money for anything else. 

He then undertakes to state many payments of various sums, 
large and small, which he made between 1867 and 1876. His 
memory about them is bad; whenever they are not proved by 
papers produced, or whenever the papers produced are to be sup- 
plemented by his memory, we generally find his statements false. 
Thus, his statement of the matter of the Kissinger-Leonard note 
(p. 894) is substantially the exact contrary of the fact. This is fully 
stated on pp. 241, 242, supra. 

The proved errors in this part of his deposition account for money 
enough to pay for a patent fifteen times over. As a financial state- 
ment it is worthless and untrue on its face; for the payments named 
are about $1,000 greater than the receipts named ; and in addition to 
this was the whole support of his family for ten years. Not more 
than $200 or $250 of the payments named were for that purpose. 
For a full statement of this and the detailed exposition of his reck- 
less and false statements see the abstract of depositions of Natcher 
et seq. in complainants’ reply, enfra. | 

On pp. 838, 891, he states the matter of his sale of his house 
at Eberly’s Mills to Daniel Fettrow in the spring of 1876 for $2,200, 
of which $1,200 was paid in cash, and $1,000 remained in con- 
sequence of an encumbrance on the property, and the purchase 
of a house at Mechanicsburg from E. W. Wise for $1,700, of 
which he paid $1,000 in cash and gave three notes of about $240 
each for the balance, secured by judgment liens, with stay of exe- 
cution for several years. 

P. 898. His accounts with Wilson N. Miller. 

P. 897. Account of the money he received from the Clock Com- 
pany in the spring of 1878, and his disposition of it. 

Two responsible men, whose accounts with him have been pro- 
duced (Bayler, p. 47 supra, and Fettrow, p. 100 supra), were 
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never pressed for the money due him; each of those men generally 
owed him enough to pay for a caveat, at least, if not for a patent. 
This fact is worth a hundred statements that he was “poor.” 
It also appears that his credit was good. He was once refused 
credit by Zacharias & Co. until he should pay up what he owed; 
but no other man declined to trust him. In this part of his depo- 
sition it appeared that a number of judgments were obtained 
against him in the course of twelve years, and these were urged as 
proof of poverty ; but they were not. Creditors trusted him; they 
got judgment because he was a real-estate owner, aud the judgment 
gave a lien and good security, and then the creditor was easy. He 
was constitutionally averse to paying his debts till pushed, but in all 
these years his property never was levied on; when he made up his 
mind that he had better pay, the money always came. And so he 
would have done about a telephone if he had had one to patent. 

Pp. 898, 899. He refers to the matter of his occupation as so- 
licitor of patents. This is fully gone into in the body of the brief; 
briefly stated, it is thus: He alleges that he was unable in all the 
years between 1867 and 18380 to file an application for a patent on 
his telephone,— not because he did not havea telephone, but because 
he had ne means of preparing an application or even acaveat. Upon 
thit question, we introduced in the opening affidavits proof from a 
deposition given by him in the faucet case in 1879, that he had pre- 
pared applications for himself and for others, and, as he was a good 
draughtsman, and had, if his story be true, good working telephones 
of a suitable size for models, it was foolish for him to expect the 
Court to believe any such inability to prepare a caveat or an applica- 
tion as he alleged existed. This was a pretty serious fact for the 
defendants to get over; they undertook to do it by having him 
swear that he could not prepare an application or description of such 
an invention, and that he knew he could not. Whether he was 
thoroughly competent or not is a question of not much importance, 
if he believed he was. So on pages 899 and 900 he states very 
strongly that he knew he was not competent to draw a specification, 
and never thought be was. He was cross-examined on this sub- 
ject (pp. 929-932), and did not get along well with the cross-exami- 
nation. Finally we produced and put into the case his own adver- 
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tisement, published in the summer of 1874, in which he held himself 
out in terms as an “inventor, designer and solicitor of patents.” 
(See the card, p. 106, supra.) Besides the fact proved by those 
advertisements, — that he did believe himself capable of drawing, at 
least a caveat, —the Court must see that his whole testimony on this 
subject was a deliberate falsehood, and that he would never have 
sworn as he did if he had supposed that we should get hold of that 
curd. He deliberately lied as to the fact which he perceived that his 
counsel thought necessary, and he supposed that he would escape 
detection. That is a pretty bad record for a claimant on whose 
honesty his case so much depends. 

P. 902. His attention was called to the deposition of David M. 
Ditlow, who described an instrument whieh he listened to at Draw- 
baugh’s shop as if it were a string telephone, and Drawbaugh was 
obliged to say that no instrument answering to that description was 
there; that he thinks the witness must have referred to Exhibit B. 
Evidently Ditlow knew that it was not B which he saw. Of course 
the defendants had shown him the instrument befere they put him on 
the stand, and he had declined to recognize it. (See Ditlow, p. 
188, supra.) 

P. 903. He describes a funnel or loose tube of paper, which he 
put to the insirument B, but of all who swear to B there was only 
one witness,—Dayler, — or perhaps one other, who pretends ever tu 
have seen this alleged funnel or known anything of it. 

P. 903 is the reference to H. C. Springer, referred to p. 60, 
supra. 

Pp. 904 to 907. He puts in evidence the so-called reproductions. 
It appears that they were made by him and his brother, under his 
direction, at his own shop, while the testimony in this case was 
going on, and for the purposes of this case. They were put in evi- 
dence Jan. 11, 1882; the date is material, because it appears that 
they were tried by Mr. Benjamin, the defendants’ expert, in Decem- 
ber, 1881. 

Before the spring of 1867 (p. 908) he did machine-shop work, 
—muking models and making various machines for sale. Among 
other things he made a nail-machine feeder and a measuring fau- 
cet, but for each of these he found partners who furnished all the 
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money needed for materials, and who not only furnished that but 
paid him for his time spent on them as he went along. The quota- 
tions about this are in the body of the brief at length. 

The answer asserted that he was “ totally destitute of proper tools, 
materials and appliances.” His cross-examination as well as the 
evidence of some of the other witnesses showed that he did have 
an ample supply of tools and machinery, and from 1867 down to 
the time of the suit he had the free use of a well-stocked machine 
shop, in which there were at various times from five to fifteen thou- 
sand dollars’ worth of machinery and machine tuols run by water 
power. 

Pp. 920-5. He gave such description as he was able to from memory 
of the arrangement of the rooms and machinery in the shop. It is 
substantially correct as to facts, though with a few errors in dates, 
Drawbaugh saying as usual when he comes to dates that he can’t 
give any, and dves not remember the times. There are so many 
references to the partitions, etc., in the testimony, that their loca- 
tion and the dates of the changes have been stated by themselves in 
the body of the brief. 

P. 925. Drawbaugh states that he had long consultations with 
the defendants’ counsel before they prepared their answer, told them 
what he wished them to unders‘and as his story, went round with 
them for a number of months visiting witnesses, taking the affidavits 
of some and not of others. There was no legitimate reason for 
taking those affidavits. They were merely in order to get from the 
witnesses ex parte statements under the influence of one side only, 
and before the controversy became known, with a view to tie them 
to one view of the case or to use against them ex parte affidavits so 
obtained in case any of them should ever be called as witnesses for 
the Bell Company. The persons whom they visited and did not call 
constitute a large number of our witnesses. 

Then he was inquired of a little more particularly as to the dates 
of some of his instruments. He could not tell how long before 1870 
F and B were in a condition which he thought fit to patent (p. 927) ; 
but he is sure (ans. 1616, p. 1096) that they were fit to patent 
before that time. He rather thinks that in 1868 or 1869 he consid- 
ered them fit to patent. When asked when C was made, he says 


(x-ans. 782, p. 928) :— 
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“T don’t know: I don’t remember the date, you know; I am 
inferior in memory of dates; I paid no attention; it may have 
been, —I cannot say; I don’t know whether it would be a fair con- 
clusion [that it was made in 1869} or not.” 


He says in substance that C may have been made as early as the 
first of 1869, and it may have been made a year or two later 
(p. 928). 

P. 934. He referred to the fact, that, although he used the ma- 
chinery of the Faucet Company, it was for an equivalent, because 
they used some of his. On the same page he spoke of the Millbush 
Company, which carried on business at his shop, and he named the 
members, or so many of them as he could recollect. The defendants 
afterwards called Bergner, one of them; but he had so little to do 
with the business that Drawbaugh had forgotten his existence. 

He had testified, on direct examination, that he had never read any 
books about electricity, and, so far as could be inferred fiom his 
memory, he had never read anything except one or two of the 
ordinary small school natural philosophies. On his cross-examina- 
tion his reading increased a little. He remembers to have read 
some books about telegraphy, and, what is of a little more impor- 
tance as showing the character of the man, it appears that in one of 
his books he read a full account and description of an electric clock 
to be run by earth batteries. The significance of this is, that he 
produced the clock of that description which he made the neighbors 
believe to be an entire novelty with him. He stole it, and he knew 
he stole it, altering some of the details of construction merely. 

P. 930. He was cross-examined about the persons whom he 
alleged he had applied to to put money in the speaking telephone, 
and his memory appeared to be very bad on this subject. The mat- 
ter of alleged applications for sid and the untruthfulness of his 
answers are considered in the body of the brief. 

The defendants had represented that Drawbaugh, during eight, 
‘ten or a dozen years, had devoted his whole time to the talking 
machine, laying it aside only occasionally to take up some profit- 
able occupation in the way of days’ labor when actually required 
to support his family (p. 322, supra); that he spent no money 
except to barely support his family, and on the talking machine: 
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that his resources were so limited that he could not raise a cent 
to caveat or patent his talking machine, or to make one for use. 
He said (p. 862) :— 


“@. 407. Why did you not patent it with your own money? 

“A. I didn’t have any money.” 

“@. 414. From the time when you first invented the old cup 
transmitter, down to the present time, state whether you ever have 
or have not, at any time, laid aside or abandoned your telephone 
invention, with no intention of ever resuming it. What is the fact 
about that? 

“ [ Objected to as incompetent. } 

“A. Ihave never abandoned it, from the earliest time of work- 
ing it; I have left it lay for a time, that I was compelled to work on 
other work, but never abandoned it. 

“ QY. 415. For how long a time did you ever let it lie, at any one 
time, without doing anything at it in the way of study, experiment, 
or the making or testing of instruments? 

“A. I could hardly say how long I left it lie at one time; it 
might have been, may be, six mouths sometimes that I would not do 
any work on the machine, but I don’t suppose there was a week but 
what I was engaged in the way of studying on it. 

“@. 416. Why were you compelled to let it lie at times and de- 
vote your attention to other work ? 

“A. Iwas compelled for the reason that Iwas poor. I had a 
large family to maintain. 

“@. 417. Was the maintenance of your family dependent upon 
your daily labor, or not? 

"A. Yes, sir, it was.” 

“@. 424. State whether your work in inventing the electric 
speaking telephone and in subsequently improving the instruments 
from the time of the original cup transmitter down to the year 1879 
did or did not consume a great deal of time that would otherwise 
have been devoted to your daily labor for the support of your family. 

“| Objected to by Mr. Storrow as leading. | 

“A. +2 Ga. 

“YY. 425. Did your devotion to this telephone work during that 
period (1867-1879) render it necessary to keep your family more 
closely, that is, more economically, than would otherwise bave been 
the case, or not? 

“{ Same objection. | 

“A. Yes, sir, it was necessary for me to economize; I was con- 
tracting debts which were demanded of me, and I was compelled to 
stop working on these machines to try and get clear of debt; I know 
that went very reluctantly with me, as I was anxious to work on 
these machines. 

“Q. 426. Did that occur more than once or only once that you 
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were compelled to stop working on these machines and pay debts 


that were demanded of you ? 
“A. Yes, sir, often.” 


Part of the cross-examination was directed to showing that all this 
was entirely untrue, that his circumstances were such that he did 
not scruple to spend months and months experimenting with many 
contrivances which never brought him any profit, and never promised 
any. The fact is, that his circumstances were such that he could 
afford to spend months and months experimenting on anything he 
pleased if it was gratifying to his curiosity, or for his own enter- 
tainment. That he could do this is proved by the fact that he did 
do it; and this appears from his history. 

On pp. 938-973 is the cross-examination about the electric 
clocks; and it apppeared from it that he must have spent a great 
deal of time and labor and a substantial amount of money in 
constructing electric clocks himself between 1869 and 1877, inclu- 
sive, before he formed the Clock Company. He made several 

sperimental works, and finally, in 1876 and 1877, made four 
arge finished clocks, three of them, at least, in handsomely carved 
black walnut cases, from four to eight feet high. He never sold 
any of them, though, in the spring of 1878, he contracted to sell 
one of them at $150; but the clock was not paid for, and was returned. 
All this was done on his own resources. It will b2 pretty hard to 
get the Court to believe that a man who could find the months and 
months of time to make these clocks, —three or four of them before 
he sold one, —can be the man of whom the story is to be believed 
that he never left the speaking telephone except to earn something 
by his daily labor for the support of his family, that he ec uld find 
the means to construct all these clocks, but never could find the 
means to construct a few pairs of telephones for practical use or for 
sile, nor the $15 to file a caveat, or the $60 for a patent. His clock 
work is fully considered in the body of the brief. | 

But the clocks were only a part of his work. On p. 973 ef seq., 
he described other electrical apparatus which he made. He says, 
“T have been working on a good many things; I don’t know 
whether I can tell of all.” And then he went on through a number 
of pages and described the electric fire alarm; an old invention, but 


he made an apparatus. He made three galvanometers. The first 
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one he had made from what he had heard of elsewhere; afterwards 
he introduced changes; but he cannot tell whether they were of his 
invention or whether he saw them in books. Then he gives a very 
good description of the three galvanometers. 

P. 986. He describes a dial telegraph working by magneto cur- 
rents without a battery. It is a pretty elaborate piece of mechanism ; 
never was used, never offered for use; he never saw any prospect 
of getting back the money he spent on it; he appears to have done 
it because he liked the entertainment. It consisted of both trans- 
mitter and receiver, and must have been a very expensive apparatus 
to build, if time and materials count for anything. His memory is 
as usual on this. He says (p. 988) :-— 

“XN Y. 1065. When did you construct this apparatus, and during 
how long a period were you experimenting with it? 

“4. I don’t remember when, and the length of time I was ex- 
perimenting I don’t remember.” | 

He afterwards, in answer to more definite questions, said that it 
was before or after certain other events, the dates of which he doe. 
not remember. We proved by Mr. Pope that it was an old con 
trivance, and it has never been found a desirable one (complts, ii, 
1383). Drawbaugh, as usual, swears that he invented it (p. 990) : — 

“X Y. 1074. Was the dial apparatus your own invention, — made 
without any knowledge of any similar apparatus ? 

“A. Yes, sir. WhenI made that I had never heard of anything, 
I am positive, — I mean anything of the kind.” 

He also made an autograph telegraph to transmit handwriting. 
It was a contrivance thirty years old, and known in all the books. 
Drawbaugh did considerable work on it, but never completed it. 
This he also claims as his invention, though he has to admit that he 
“afterwards” saw a description of it ina book. He did not remem- 
ber when it was,—thought it was between 1867 and 1873 (p. 
989) :— 

“X @. 1072. Had you, before you constructed that apparatus, 
ever seen any account of an apparatus working on that principle? 

“A. No, sir; I did not; but I did after that. 

“X YY. 1073. Where did you see it after that? 


“A. I don’t remember whether I seen it in any publication or 
whether some person told me.” 


Then the cross-examination continued about his other work (p. 
J91):— 


Leese iar te er : 
“i . — 
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"“X Y. 1085. Did you invent at one time a solar transit ? 

“A. No, sir; I did not invent a solar transit; I constructed a 
rude arrangement from some old camera lenses that I had there. 

“X Y. 1086. When was that, and for what purpose did you con- 
struct it, and what use did you make out of it? 

*A. The time that I constructed it I don’t remember; I had used 
it at the time I was making one of those magnetic clocks, to regulate 
or test the clock as to proper timekeeping. 

“X Y. 1087. Which one of the clocks? 

*A. I don’t remember which one; it was one of the earlier made 
clocks ; it was before I made the clock Mr. Leonard had.” 


Drawbaugh also claims to have invented the speaking phono- 
graph. He says that instrument C, having first been used for a tele- 
phone, was afterwards converted into a phonograph diaphragm, and 
of it he says (pp. 992, 993) :— 

P. 1091. “I constructed one; the time I don’t remember, but 
was at a pretty early time; though when I constructed that I didn’t 
make it 2 speaking phonograph ; the first experiment I made I used 
the old instrument C; it was fit on the bed of an old turning lathe ; 
it was truly planed off. Between that I put plaster-of-Paris, and 
when the plaster-of-Paris was of proper consistency I scraped it off 
level with the bed. 

“At the bottom of the diaphragm of the instrument was a pin that 
would just come in contact with the plaster surface, and I would 
make sounds, — musical tones, and move the instrument while I was 


making the sounds.” 


He made a machine to insulate wire, first to run by hand and after- 
wards to run by a treadle (p. 994. ) 

In 1876 or 1877 he made a gear-cutting engine to cut wheels for 
his clocks. 

All this, of course, was at the time when, according to his story, 
he did not cease a minute from his talking machine work except to 
earn bread for his family by his daily labor. 

Pp. 978,979. He madean appxratus for signalling and telegraph- 
ing; it was to ring at pleasure either one of several bells, and, in a 
modified form, was to be used as 2 Morse apparatus on a telegraph 
line. It was to work by a permanent magnet without any battery, 
and was in fact a magneto key. He made one, and, finding that not 
good, he made another. These are described at length, pp. 978 to 
984. These are also referred to somewhat in the body of the brief, 
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where their dates are shown, and they have some value in fixing the 
dates of other matters. 

It will be found from the testimony of others that he took 
these instruments to the telegraph offices at Mechanicsburg, 
tried them there, ard afterwards took them to Harrisburg and 
showed them to A. R. Keifer and S. C. Wilson, the telegraph 
superintendents of the two railroad-, and to otbers. (See D. A. 
Hauck, complts, i, 794; Lloyd, ib., ii, 1267; Keifer, ib., ii, 1280; 
S. C. Wilson, complts, ili, 2060, and pp. 426, 432, enfra.) But there 
is not a pretence that he ever thought it worth while to take any al- 
leged telephone to either of these persons or to anybody outside his 
shop to exhibit. We proved by Mr. Pope (complts, ii, 1382) that 
the magneto key and magneto signaller were old devices long ago 
known, not worth using, though, undoubtedly, the precise form in 
which Drawbaugh made it is different trom that which had been 
theretofore used, and apparently is much inferior. The telegraph 
operator to whom he showed it said it was too cumbrons for use. 

Drawbaugh, as usual, swears that he invented it (p. 990) :— 

“XN Y. 1075. When you made your signalling apparatus had 
you ever beard of any magneto apparatus for transmitting ? 

“Ans. I never did before I made that.” 

These performances have great weight in the case. It is alleged 
that at this time he had operative electric speaking telephones, with 
which conversiution could be carried on, and which were fit for com- 
mercial use. It is alleged that he never stopped work on them except 
at times when he was “compelled to work on other work” for the 
daily maintenance of his family. “I know that went very reluctantly 
with me, as I was anxious to work on these machines.” (See defts, 
ii, 864-5, quoted fully p. 329, supra) Yet the actual positive fact is 
that to these other electrical contrivances, none of which, except the 
clock, ever did or ever promi-ed to bring him a single cent, he de- 
voted time, money and materials which would have sufficed to make 
fifty duplicate sets of any speaking telephone produced, or to pay 
for a patent half a dozen times over. The story of abject poverty 
and of assiduous devotion to the telephone which the defendants 
put into their answer, and which he wishes the Court to believe, is a 


falsehood. 
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Nor is that all. When he wanted to show electrical contrivances 
to men skilled in the art,—Lloyd the teacher, Zacharias, the 
Mechanicsburg operator, and Keifer and Wilson, the telegraph 
superintendents, — what he took to them was not a telephone, but a 
clock or a magneto key; and when in the summer of 1874 he 
advertised in print the contrivances which entitled him to be called 
inventor, he enumerated these in the largest type, and did not men- 
tion the telephone. This is his advertisement : — 


Dan’! Drawbaugh, 


RL nveycor GB}: 
CHE FOLLOWING PAIENTS. 


- = 


Stave, Heading & Sh ingle Cutter. 
Barrei Machinery. 


STAVE JOINTING MACHINE, Many in use. 

Tram & Red-staff fur leveling face of Millstone. 
Rine and Driver for running Millstone. 

Nail Machinery for Fecding Nail Plates. 


PUMPS, ROTARAY & OTHERS. 
Hydraulic Ran. 

THE DRAWBAUGIL Rotary Measure- 
ing Faucet. very extensivly used. 


* CARPET RAC LOOPER-- A little 


deview by which rags are looped quick and firm. 
without Needle or Thread. 


ELLECTRIC CLOCK. 


{ypAGNETO ELEGTRI 
MACHINE, 

For shart Tine Telegraphing. Fire Alarm. 
and Propelling Electric Clocks. It can he 
applied to any form of Electric movement. 
Gives emtire satisfaction‘\USEING NI 
GALVANIC BATTERY. 

te For SIMPLICITY ithas NO RIVAs 


These are positive facts, —not denied. They did not dare to put 
Drawbangh on the stand to give any reason why the Court, knowing 
them, should believe his story. 

P. 991. “X Q. 1083. Did you ever consult Mr. Theophilus 
Weaver, of this city, in relation to any invention of yours relating to 
vibrating signs operated by electricity, or in relation to the Brush 


patents on electric light apparatus ? 
“ Ans. I do not remember ; he drawed up specifications for me on 
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other inventions, and I often asked him to make search for me on 
different inventions, but I don’t now remember what. 

“X Y. 1084. What inventions did he draw specifications for fur 
you? 

“Ans. For the magnetic clock and a measuring faucet ; that is 
all that I can remember now.” 


He said that he had known Mr. Shapley a good while, and talked 


with him about inventious, but he did not remember what (p. 993-6). 
He was then confronted (p. 996) with one of his printed bill- 
heads, which contained the following : — 


Cuml Go, Dr. LA 
Cro 
MBSE DAN. DRAWBAUCH, 


PRACTICAL MACHINIST, 


Small Machinery. Patent Office Models, Electric Machines §c. a specialty. 


They were printed by Holsinger while the latter lived at Eberly’s 


Mills; and he moved away from there in November, 1876. | 
Then he describes the machinery which was in the shop at differ- f 
ent times; but, although he held himself out as miking the construc- 
tion of electric machines a specialty, he is of opinion that he did not 
have proper mechanical tools nor materials to make them with. 
Ove gets out of patience with this fellow. To follow the defendants’ 
answer, he has got to swear that he had not proper tools nor appli- 
ances ; and yet he asserts that he made eight or ten perfectly opera- 
tive telephones, three large magnetic clocks, a considerable number } 
of other electrical instruments, and he advertised himself as makirg 
the construction of electrical instruments a specialty. And the 
moment he is pushed upon cross-examination, to reconcile these 
discrepancies, he follows his usual tactics and says, “I don’t know; 
I don’t remember; it may have been done, but I don’t remember 
when, how or by whom,” and so on, etc., etc., etc. 
He then describes a number of other machines which he made: a 
counter for the revolutions of an engine, more particularly to count 
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bushels of grain weighed out; a gas governor, which he got up at 
his own expense, and offered to the Faucet Company; a stamp 
canceller, which he got up for Mr. Stees, his friend at Harrisburg, 
and for which Mr. Stees paid the expense, and about which Mr. 
Cameron was consulted. His friend, Simon Cameron Wilson, was 
the superintendent of telegraphs of Mr. Cameron’s railroad, but 
neither Mr. Wilson nor Mr. Cameron was ever consulted about any 
telephone. He began to construct a machine for making paper 
bags; he says that he expected Singiser to furnish the means, 
and take half the patent for it, but he never got beyond an 
incomplete wooden contrivance ; this was about 1876. He described 
a number of other things which he made at different times, largely 
of his own contrivance. He particularly refers to Mr. David Steven- 
son as a man who was connected with some of his inventions (p. 
1008) :— 


“X Y. 1161. Did you ever get up and manufacture a syphon 
pump, or steam pump of any kind; if so, state what it is? 

“A. Yes, I forgot about that; I got up a set of patterns for Mr. 
Stevenson, and I manufactured a few; I don’t remember how many. 

“X Y. 1162. When was it that you manufactured those steam 
pumps, and were they pumps of your own invention, or did they 
embrace any invention of yours? 

*°A. These that I manufactured for Stevenson, I don’t remember 
the time; I manufactured some of them during the time that Mr. 
Chellis took charge of the shop; part of if was on a principle that [ 
got up the model of one quite a number of years ago; [ didn’t call 
it a pump then, —a device for supplying steam boilers with water. 

“X Y. 1163. Did you make any of those pumps for Mr. Steven- 
son betore Mr. Chellis took hold of the business, and if so, how 
lung before? 

“A. Yes, sir; I don’t remember how long; it might have been a 
year or two. 

“X @Y. 1164. Where does Mr. Stevenson reside, or carry on busi- 
ness, and how long have you been accustomed to deal with him in 
any way? 

“A. He resides in Harrisburg ; he has got a machine supply store 
there; I have been accustomed to deal with him quite a number of 
years; the old Faucet Company had some of their work made in his 
shop during the time that he run a shop here in Harrisburg; that 
was prior to the time that they run the shop that I am now in. 

“X Y. 1165. What other dealings have you had with Mr. Steven- 
son since that time besides what related to pumps ? 

“A. I don’t remember any particular dealings; I had manufac- 
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tured some small arrangements, that he termed a flue cleaner ; I had 
made and changed some of the patterns on those machines for him, 
and he furnished the materials; he also furnished the materials for 
those syphon pumps; there may have been some other dealings; I 
dou't remember.” 


Stevenson’s relations were so intimate with bim, and continued 
Over so many years, even down to the time of suit, that if there had 
been telephones at the shop, Stevenson would have known of them ; 
the defendunts have employed Stevenson to assist in the preparation 
of the surrejoinder testimony, but they did not call him as a witness. 

P. 1012. He refers to the hydraulic rams which he made with a 
certain alleged improvement of his own in the air chamber, and 
names persons who joined with him in making and selling them. 

P. 1017. He was forced to describe the transactions between 
himself and Lee and Bayler, which have been referred to in con- 
nection with the deposition of Bayler, p. 47, supra. 

P. 1025. He referred to instruments Band C, and compared 
the results which he obtained with his different instruments. This 
is fully stated in the brief in connection with the description of the 
defendants’ instruments. 

Pp. 1027-1029. He described the batteries he used. 

P. 1030. He described how and when F and B became dis- 
mantled and went to the garret and never were repaired. Consid- 
ering that a large part of his witnesses have pretended, falsely of 
course, that they heard them talked through after that, this testi- 
mony of Drawbaugh himself is pretty significant. His testimony is 
as follows (p. 1030) :— 

“X Q. 1260. How long is it since F and B have been in their 
present condition ? 

“A. It has been a good while, — quite a while, — a number of 

rears. 
‘ “X Y. 1261. Jacob Hawn, one of the witnesses produced by the 
defendants, speaks of seeing F and B (p. 279) before May 27, 1872; 
and on page 282, in answer to Int. 40, he says he thinks the instru- 
ments were then in about the same condition that they are now: 
what is your recollection as to their being, prior to May, 1872, in 
the same condition that they are now? 

“A. My idea has been that they might have been in a condition 


that they could be worked; I ain’t sure; the instruments at one 
time, I know, after I had quit using them, had been carried to the 


ie 
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garret, or loft, of the shop; we then brought them down again, after 
wards; they had been in a condition to work, until the mice had 
eaten the membrane out of the tin can B; I don’t know exactly what 
time that was. 

“X @Y. 1262. About what time was it, to the best of your recol- 
lection, when the instruments F and B were carried to the garret, or 
loft ? 

“A. That was about the time that I had made C, or after that; 
I should suppose, about 1872, 3 or 4; somewberes about that time; 
they were brought down again afterwards, for I know, even later 
than that, I showed them in connection with other apparatus. 

“X Q. 1263. When were they brought down? 

“A. That was some time after they were taken up; I don’t re- 
member what years. 

"“X Y. 1264. To the best of your recollection, how long after 
they were carried up was it before they were brought down? 

“A. They might have been up six months, perhaps less, or per- 
haps more; I don’t know. 

“X Y. 1265. What was the occasion of their being brought 
down? 

“A. It might have been that I wanted to show them to some par- 
ties, as I know I did show them; that I wanted to show them how 
the first constiuction of the instrument was; that instrument may 
have been with some other ones, — may have been taken on the gar- 
ret several times; I think so; I think it was taken back and forward 
several times. 

“ X¥ QY. 1266. You said that they were carried into the garret 
after you bad guit using them, and you spoke of the membrane as 
being destroyed by the mice; did you ever fit them up again for use 
after you first quit using them? 

“4. Idon’t remember that I did; I remember of making changes 
of different membranes on that ‘ietrumnent. and on other instruments. 

“X Y. 1267. .Were those changes made while you were using 
them, or after you had quit using them? 

“A. The changes were made while I was using them — trying 
different kinds of membrane.” 


For purposes of test, the defendants did not offer F, the instru- 
ment their witnesses swore to, nor any reproduction of F. On the 
contrary, the instrument falsely called “ F reproduced ” differed much 
from F. Mr. Pope (complts, ti, 1803, 1348, 1371-6) has pointed out 
the differences, and the improvements each introduced, and their 
value and importance. “ F reproduced ” has a metal diaphragm, in- 
stead of a bladder diaphragm; and, even with that and an improved 
adjustment, and a better mouthpiece and a more rigid support, it was 
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almost impossible to obtain an adjustment good enough or maintain 
it long enough to transmit two consecutive words. The following 
testimony from Drawbaugh shows why the defendants did not choose 
to offer a true reproduction of even what their witnesses had described 
as F; and this fact, in connection with their entire failure in New 
York, is a confession that the instrument F, with a bladder and oth- 
erwise constructed as sworn to, could not be submitted to test with- 
out results fatal to them. Drawbaugh testified (p. 1032) :— 

“ ¥ Q. 1275. You spoke of using, at one time, a tin plate instead 
of membranes, on instrument F: when was that? 

“A. TI couldn't tell the period, either, but that was some of the 
later experiments; that is, it might have been about the time that I 
made C, or earlier; my recollection is not very good; anything 
that I canremember distinctly I will state. 

“X Y. 1276. Which did you find the best on F, the membrane 
or the tin plate? 

“A. The tin plate, because that would not require so much ad- 
justing — so frequent adjusting. 

“X Y. 1277. After you had tried the tin plate and found it better, 
did you use membrane on F ? 

“A. I don’t remember that I did, after that; I would suppose I 
did not. 

“X Y. 1278. Did you use a tin plate on F when you were using 
B with it? 

“A. Idon’t know; I don’t remember that I did; I might have, 
but I ain’t positive.” 


Now as the witnesses swear to a bladder on F, and to the use of B 
with it, on the very last occasions when its use is mentioned by any 
one, and as late as 1875, according to their story, and as 1877, 
according to the complainants’ witnesses, the metallic diaphragm is 
pushed over to a very late date, even if all their depositions are to 
be taken at their face value. It was reserved for the cross-examina- 
tion to develop these facts. 

In many ways the instrument called “ F reproduced ” falsifies the 
original, of which it pretends to be a copy. One of the great 
troubles with this instrument, “ F reproduced,” in the practical tests 
in New York, was that it was almost impossible, with the utmost 
skill and under the most favorable circumstances, to obtain or after- 
wards to maintain an adjustment good enough or enduring enough to 
get through even two or three words. The very act of speaking to 
it threw it out of order, so delicate was the adjustment required, and 
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s0 imperfect the means of obtaining and maintaining it. In this 
respect the instrument “F reproduced” was far better than F. ; 
F has a single, bent rod passing through a hole in the thin cap piece, | 
with a single adjusting screw at the top; such an instrument could i 
not be touched or breathed against without throwing it out of order. | | 
“F reproduced,” on the other hand, has a stirrup formed of two 
rods, the two supporting points being the whole width of the tumbler 
apart, with an adjusting screw on each. 

It was not, and the Court will not believe that it was, by accident, 
that the better form was adopted for the instrument to be tried. 
When did Drawbaugh devise the latter form which alone makes a 
word or two possible, if he ever devised it? Not a single witness 
out of their five hundred and fifty refers to the double-rod contriv- 
ance; on the contrary, they all swear to F, as that instrument was 

; presented to them. EF never could have had a double-rod contrivance, 

for there is only one hole in the cap piece through which a rod could 
pass ; the other hole is put in ina very slanting direction, for the con- 
ducting wire which it would accommodate, but a perpendicular rod 
could not pass through it; that is absolutely certain. Now Draw- 
baugh nowhere states when this double-rod arrangement was made 
or used. In his direct exam‘nation he said first that it was not until ‘ 
after he had used the single rod; then he said that it was not until 
after 1871, and finally, on cross-examination, he distinctly admitted 
that after he had once made it he never used the single rod again. 
What becomes of his story, therefore, when every witness whom he 
produced saw a single-rod arrangement and swore to the identical 
cap piece of the instrument produced, and never saw the other? 
Drawbaugh’s testimony on this point is as follows : — 

P. 798. “@. 114. Please look at Exhibit Reproduced F Draw- 
ing, and state whether it does or does not correctly represeut the 
tumbler instrument as you used it at any time. 

“A. Yes, sir; it represents the tumbler instrument as used at a 


time — not exactly the original — not the arrangement that the origi- 
nal instrument had. } 

*@Q. 115. In what respect does it differ from the original instru- 
ment F as first used by you? 

“A. It differs in this respect: in the reproduction, I used a 
yoke, represented in the drawing of the reproduction, F F, the 
original having only one post or bar or rod, instead of a yoke, as 
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shown in Exhibit F Drawing there were modifications. The mouth- 
piece of the original was laree — with a large opening, like that on 
Exhibit F; I h: id made different mouthpieces — modified them — 
made them of different shapes. I can’t give the different modifica- 
tions ; the first ones were much larger and higher — higher from the 
diaphragm.” 

P. 906. “Q. 656. How does Exhibit Reproduced F Instrument 
compare with the old tumbler instrument as the latter existed prior 
t» 1371, when you used it in connection with instrument C? 

“A. It compares exactly, with the exception of a modification. 
I had it in two forms; that is, in one I had two metal posts, or a 
continued stirrup, and in another I had one, as represented partly in 
Exhibit F Drawing; it compares in every other respect. 

“Q. 657. Am I to understand you that it is an accurate repro- 
duction of one of the two original modifications or forms ? 

“A. Yes, sir.” 

P. 1034. “YX. Y. 1288. When you came to use the instrument 
F, you had, as I understand you, two forms, — one where the lower 
plate was connecied to a single rod, as in the instrument which is 
now produced, and another where it was used with a stirrup, as 
shown in reproduced F: which of those two forms did you use 
first ? 

“A. The form with the one rod; I could not say how long; I 
don’t remember. 

“X Y. 1289. After you adopted the second form, did you use 
the first form again ? 

“A. I don’t remember that I did; it may be that I did; there 
was a number of tops or mouthpieces; I may have left them attached ; 
I don’t remember. 


P. 1033 et seg. He described various low conductors which he 
said he used, — carbons and other powders, — and the way in which 
he used them : — 


“X @. 1281. In answer to Int. 61, you mentioned several 
materials which you used for a low conductor, in this cup instru- 
ment, such as clean fine earth, and earth used in combination with 
plumbago, plumbago alone, and pulverized charcoal: which of these 
substances did you find the best? 

“A. I dowt remember exactly; I think the carbon was the 
be-t; that is, the charcoal. 

“XQ. 1282. When you used plumbago, did you use commercial 
plumbago — pulverized plumbago, such as is bouzht? 

“A. It was plumbago; I got it in lumps, rather, and pulverized 
it. 

“X QY. 1283. You spoke in answer to Int. 62 of using also in 
that instrument finely divided metals: did you refer to brunze? 
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"A. Yes, sir; I had used it in combination with the other low 
conductors too. 

“X QY. 1284. Can you give mean idea how finely you pulverized 
the charcoal, bronze and plumbago as compared with that commer- 
cial bronze? 

“A. I can’t just remember how finely; I pulverized it in a 
mortar, and made it as fine as I thought would be practical. 

“X @Y. 1285. Do you think you made those substances as fine as 
bronze? 

“A. I don’t know; they might not have been as fine as bronze; 
though there is different decrees of fineness of bronze. 

X Q. 1286. Did your experiments lead you to give a preference 
to one of those substances over the other, in your future use of the 
instruments ? 

“A. I did, yes; that is, in charcoal. 

“X QY. 1287. How much better did you find charcoal to be than 
either plumbago or bronze ? 

"A. I don’t remember, because I had them in combination, 
different ways; but I think charcoal was the best, as near as I can 
remember; that is, l am speaking of the cup instrument ; I will state 
that I may have used coke in that instrument; I don’t remember ; 
in making them statements there, I spoke to the best of my recollec- 


tion.” 

Then the interesting discovery was made, that at least one set, and, 
apparently, two sets, of instruments were—not abandoned, of 
course; because Drawbaugh said that he never abandoned — but 
simply thrown into the garret and destroyed. So the defence that 
rests upon his alleged early instruments is a serap-heap defence 
aftcrall (p. 1030) :— | 


“X Y.1261. Jacob Hawn, one of the witnesses produced hy the 
defendants, speaks of seeing F and B (p. 273) before May 27, 
1872, and on p. 282, in answer to Int. 40, he says he thinks the 
instruments were then in about the same condition that they are 
now. What is your recollection as to their being, prior to May, 
1872, in the same condition that they are now? 

“A. My idea has been that they might have been in a condi- 
tion that they could be worked ; I ain’t sure; the instruments at one 
time, I know, after I had quit using them, had been carried to the 

garret or loft of the shop; we then brought them down again after- 
wards ; ; they had been in a condition to wor rk, until the mice had eaten 
the membrane out of the tin can B; I don’t know exactly what time 
that was. 

“X Q. 1262. About what time was it, to the best of your recol- 
lection, woeu the instruments F and B were carried to the garret or 
loft ? 
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shown in Exhibit F Drawing there were modifications. The mouth- 
piece of the original was large — with a large opening, like that on 
Exhibit F; I had made different mouthpieces — modified them — 
made them of different shapes. I can’t give the different modifica- 
tions ; the first ones were much larger and higher— highcr from the 
diaphragm.” 

P. 906. “Q. 656. How does Exhibit Reproduced F Instrument 
compare with the old tumbler instrument as the latter existed prior 
t» 1371, when you used it in connection with instrument C? 

“A. It compares exactly, with the exception of a modification. 
I had it in two forms; that is, in one I had two metal posts, or a 
continued stirrup, and in another I had one, as represented partly in 
Exhibit F Drawing; it compares in every other respect. 

“@. 657. Am I to understand you that it is an accurate repro- 
duction of one of the two original modifications or forms? 

“A. Xes, sir.” 

P. 1034. “X. Y. 1288. When you came to use the instrument 
F, you had, as I understand you, two forms, —one where the lower 
plate was connecied to a single rod, as in the instrument which is 
now produced, and another where it was used with a stirrup, as 
shown in reproduced F: which of those two forms did you use 
first ? 

“A. The form with the one rod; I could not say how long; I 
don’t remember. 

“X Y. 1289. After you adopted the second form, did you use 
the first form again ? 

“A. I don’t remember that I did; it may be that I did; there 
was a number of tops or mouthpieces; I may have left them attached ; 
I don’t remember. 


P. 1033 et seg. He described various low conductors which he 
said he used, — carbons and other powders, — and the way in which 


he used them : — 


“X Y. 1281. In answer to Int. 61, you mentioned several 
materials which you used for a low conductor, in this cup instru- 
ment, such as clean fine earth, and earth used in combination with 
plumbago, plumbago alone, and pulverized charcoal: which of these 
substances did you find the best? 

“A. I dowt remember exactly; I think the carbon was the 
be-t; that is, the charcoal. 

“X QY. 1282. When you used plumbago, did you use commercial 
plumbago — pulverized plumbago, such as is bought? 

“A. It was plumbago; I got it in lumps, rather, and pulverized 
it. | 
“X Y. 1283. You spoke in answer to Int. 62 of using also in 
that instrument finely divided metals: did you refer to brunze? 


a 
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A. Yes, sir; I had used it in combination with the other low 
conductors too. 

“X @. 1284. Can you give mean idea how finely you pulverized 
the charcoal, bronze and plumbigo as compared with that commer- 
cial bronze ? | 

“A. I can’t just remember how finely; I pulverized it in a 
mortar, and made it as fine as I thought would be practical. 

“X @Y. 1285. Do you think you made those substances as fine as 
bronze ? 

“A. I don’t know; they might not have been as fine as bronze ; 
though there is different degrees of fineness of bronze. 

*“X @Y. 1286. Did your experiments lead you to give a preference 
to one of those substances over the other, in your future use of the 
instruments ? 

“A. I did, yes; that is, in charcoal. 

“X @. 1287. How much better did you find charcoal to be than 
either plumbago or bronze ? 

"A. I don’t remember, because I had them in combination, 
different ways; but I think charcoal was the best, as near as I can 
remember; that is, l am speaking of the cup instrument ; I will state 
that I may have used coke in that instrument; I don’t remember ; 
in making them statements there, [ spuke to the best of my recollec- 
tion.” 


Then the interesting discovery was made, that at least one set, and, 
apparently, two sets, of instruments were—not abandoned, of 
course; because Drawbaugh said that he never abandoned — but 
simply thrown into the garret and destroyed. So the defence that 
rests upon his alleged early instruments is a serap-heap defence 
aftcrall (p. 1030) :— | 


“X Y.1261. Jacob Hawn, one of the witnesses produced hy the 
defendants, speaks of seeing F and B (p.:279) before May 27, 
1872, and on p. 282, in answer to Int. 40, he says he thinks the 
instruments were then in about the same condition that they are 
now. What is your recollection as to their being, prior to May, 
1872, in the same condition that they are now? 

“A. My idea has been that they might have been in a condi- 
tion that they could be worked; I ain't sure; the instruments at one 
time, I know, after I had quit using them, had been carried to the 
garret or loft of the shop; we then brought them down again after- 
wards ; they had been in a condition to work, until the mice bad eaten 
the membrane out of the tin can B; I don’t know exactly what time 
that was. 

“X Q. 1262. About what time was it, to the best of your recol- 
— wneu the instruments F and B were carried to the garret or 
oit : 
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“A. That was about the time that I had made C, or after that; 
I should suppose about 1872, 3, or 4; somewheres about that time. 
They were brought down again afterwards, for I know, even later 
than that, I showed them in connection with other apparatus. 

“X Y. 1263. When were they brought down? 

“A. That was some time after they were taken up; I don’t 
remember what years. 

“X @. 1264. To the best of your recollection, how long after 
they were carried up was it before they were brought down? 

“A. They might have been up six months, perhaps less, or 
perhaps more, I don’t know. 

“X @. 1265. What was the occasion of their being brought 
down? | 

“A. It might have been that I wanted to show them to some 
parties, as I know I did show them; that I wanted to show them 
how the first construction of the instrument was; that instrument 
may have been with some other ones, — may have been taken on the 
garret several times; I think so; I think it was taken back and 
forward several times. 

“X @. 1266. You said that they were carried into the garret 
after you had quit using them, and you spoke of the membrane as 
being destroyed by the mice: did you ever fit them up again for 
use, after you first quit using them? 

“A. I don’t remember that I did; I remember of making 
changes of different membranes on that insrument, and on other 
instruments. 

“X @Y. 1267. Were those changes made while you were using 
them, or after you had quit using them? 

“A. The changes were made while I was using them, —try- 
ing different kinds of membrane.” 


P. 1040. “ X Y. 1325. Do you remember making any change in 
the electro-magnets of instrument Bb after you first carried it into 
the attic? 

* A. I don’t remember; I may have; it was carried to the attic 
more than one time; I don’t remember when it was first carried to 
the attic.” 

“X @. 1339. Was this instrument at any time carried irto the 
attic, like B and F? 

“| Objected to by Mr. Hill, as assuming that F was carried into the 
attre. | 

“A. Not that I remember of. 

"“X YY. 1340. Was F carried into the attic at any time? 

“A I don’t remember that F was; it may have been. 

“X Y. 1341. Where was instrument C kept, and instrument F, 
after C was made and used with a transmitter ? 

“A. Different places, that I had tried them in; it was generally 
in a small room on bench under the desk, and sometimes in the desk 
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—different places ; and it may have been placed. on shelves that were 
in that room — two or three shelves that were fastened to the stair- 
case that went up to the attic. 

“X QY. 1342. Do you mean the small room that has been spoken 
of as the private office? 

“A. Yes, sir; the small room at the northeast corner of the shop ; 
but it may have been kept at other places in the shop; I don’t re- 
member; it was moved to different places in the shop. 

“X Y. 1343. My previous question also inquired where F was 
kept after C was used as a transmitter? 

“A. I would have to make about the same answer; it was kept 
about the same places — different places. 

“X Y. 1344. Do you mean that these two instruments F and C 
were kept in the place you have described down to the time you 
first showed these instruments to Mr. Chellis and Mr. Hill? 

“A. To the best of my recollection; thongh, as [ said in the 
other answer that I made, the instrument © might have been taken 
to the garret ; I can’t remember all the different places. 

“X Y. 1345. What makes you think it may have been carried to 
the attic; have you any recollection of its being curried there ? 

“A. No, I don’t have; but [ have been in the habit of carrying 
sume of my apparatus there when not using them.” 


He then made some references to the various instruments and the 
comparative results obtained with each, and which he used together 
tomakea pair. This has been already referred to in the body of the 
brief. 

P. 1047. He speaks of bringing instruments over to Harrisburg 
to show Mr. Stees. He was asked whether it was not A that he 


brought over; he says he was under the impression that it was D 


and E, but does not seem to be sure. Is not sure whether he car- 
ried the instruments at some time to the office of the Western Union 
Telegraph Company ; it was proved by the complainints’ witnesses, 
Zeigler and Wert, that he did, and that this was in the late spring or 
early summer of 1878; and that A was what he carried there. (See 
pp. 407 anfra.) 

Pp. 1048 and 1049. He says that in the summer of 1876 he heard 
that some one had got up a telephone and had it on exhibition at the 
Centennial, but he does not remember the name which he heard in 
connection with it, nor where he got the information. Then he de- 
scribes (p. 1047) the visit to Stees’s office in Harrisburg, where 
he saw the Phelps snuff-box telephone, proved by the officers of the 


346 DEFENDANTS’ PROOFS — NO. 119, DANIEL DRAWBAUGH. 


company and by the contemporaneous newspaper publications (of 
March 18, 1878) mentioning the telephone at Stees’s office to have 
been in the early part of 1878. He afterwards saw the Crown in- 
strument (p. 1050). The Phelps Crown instrument was in use in 
the first half of 1878 also, but not afterwards. 

P. 1052. He says that he tried his telephone over a wire fence, 
insulating the wires on the fence for that purpose. He does not re- 


member to have tried to get speech through it at all, but merely the 


ticking of a clock. 

P. 1054. He describes testing some of his instruments with the 
galvanometer. 

P. 1055. He testifies some more about the rams he put in. 

Pp. 1056 and 1057. He testifies some more about the clocks that 
were made. 

P. 1058. He was forcel to contradict Abraham Fisher as to the 
time when Abraham Fisher’s ram was put in, for which see the 
deposition of Abraham Fisher, pp. 233, 234, supra. 

P. 1060. Admits that he made an affidavit about the alleged — 
invention of the telephone for the defendants. He was asked to 
produce it, whereupon the defendants’ counsel interfered and in- 
sisted that it should not be produced. The defendants were then 
called upon to produce it, and they refused. We submit that this 
refusal should hive weight with the Court. Drawbaugh was put 
upon the stand when the controversy was eighteen months old, 
and after all the other witnesses had testified. His affidavit was made 
about the lst of July, 1880; it would be, to say the least, inter- 
esting, and, if the story be true, certainly harmless for the defend- 
ants, to find out what the story was which Drawbaugh told of his own 
memory, with such assistance as he could then have, in the early 
part of this controversy, and compare that with what the story has 
grown to after eighteen months of preparation. Considering how 
much depends on Drawbaugh’s testimony, and the relation he bears 
to the case, that he is an interested party and a very large stock- 
holder, we sabmit that the Court was entitled to have that earlier 
story laid before it, so that we could cross-examine Drawbaugh 
about it. Of course it would not be evidence in favor of the 
defendants, but it would have a bearing on his veracity. We submit 
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that the Court, from the refusal to produce it, should draw the 
inference that the story has grown in the mean time. 

In the answer the defendants asserted that they had caused an 
application to be made in the Patent Office, and in their direct ex- 
amination of Drawbaugh they had him swear to the fact that he had 
made an application. We referred to this on p. 1061 of the cross- 
examination, and on p. 1071 asked him to produce the copy of that 
application. We wanted it for the same reasons indicated with ref- 
erence to the affidavit. They refused to produce it (see p. 1071). 

P. 1068. He produced some bills for pipe purchased to put in 
the rams he had furnished; among them is the bill of the pipe for 
the Draper-Kissinger ram at Marysville. 

The depositions of himself and others in the Faucet interference 
case were put into his hands, and he was asked to read them and 
state whether he found any occasion to modify or explain any part 
of them. He does so, and says, as to his own deposition (p. 1070, 
ans. 1497), “I don’t find there anything to modify ; it was given to 
the best of my recollection at that time.” It was then put in evidence. 
His own statements made at that time under oath of course are com- 
petent. The whole of that interference is competent, at least to this 
extent; it is difficult to «wnderstand that a man who had made and 
invented a speaking telephone in 1867, and who, from that time until 
1880, had thought of little else and devoted his whole attention and 
time to it, should in 1879 enlist the aid of his friends and spend a 
good part of a year taking testimony abouta molasses faucet, should, 
in the course of that testimony, need to account for the fact that the 
faucet invented as he said in 187 was not sent to the Patent Office 
until 1879, and should not, in attempting to account for that delay, 
make any reference to his intense application and absorption in the 
speaking telephone, if such were the fact; and yet there is no trace 
of anything of that kind in the testimony. There are indeed refer- 
ences to the telephone in his deposition as follows (complts, iv, 
exhibits, p. 100) :— 

“QY. 69. Will you produce any other sketches? 

“A. Here is a sketch that I made about the time that I was ex- 
perimenting on telephones or phonographs,—about 1874 to 1876. 


“@. 70. To the best of your knowledge, when was that sketch 
made ? 
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“A. About 1876; it might have been made before. 

“@. 71. Was it made later than 1876? 

“A. To the best of my knowledge, I don’t think it was. [Book 
marked G put in evidence. |” 

P. 150. “X Y.151. [Sketch and book G handed witness.| Give 
us, if you can, the exact date, or an approximation of it, when that 
sketch was made. 

“A. That might have been made three, four or five years ago — 
I go by the nature of the drawings —I mean the telephone drawing 
and the old plan of faucet; I was working on the telephone about 
[that] time.” 

He was then cross-examined about the visit of Mr. James P. 
Matthews and the article of Mr. Matthews (pp. 1075, 1078); for 
this see deposition of Matthews, p. 371, efra. He was cross- 
examined about the visit of Clarence Rockafellow (p. 1079), for 
which see p. 370, infra. He was cross-examined about the visit of 
Mr. Jacob Grissinger and of Henry M. Watts (p. 1081), for which 
see p.425, enfra; about the visit of Lloyd and Worley (p. 1082), 
for which see p. 366, tnfra. 

Th» various publications about his clocks were put into his hands, 
and he said that he knew of them at the time; he stated that he did 
not remember any others, though he would not say there were not 
any. We had the newspapers searched by a careful clerk, who testi- 
fied that there were no others, and that, with Mr. Drawbaugh’s 
admission that he did not know of any others and the fact that the 
defendants have not pointed out any others, is enough. He says in 
terms that he has no recollection of seeing any others. 

P. 1036. He says that the file wrappers shown him are the file 
wrappers of the patents which have been granted tohim. In our re- 
joinder testimony, p. 1916, we introduced also a certificate from the 
Patent Office, to the effect that no patents had been granted to Draw- 
haugh prior to the institution of this suit except those named in it. 
This is important in connection with his advertising card, in which 
“patents ” means “inventions.” 

He then (p. 1087) described and made some references to the 
manner in which the defendant corporation had acquired its interest 
and the price it paid him, but he declined to state how much 
stock he received. He received $20,000 incash, which he shared 
with his three associates, — Mr. Hill and Mr. Jacobs his counsel, 


and Mr. Chellis of Harrisburg. 
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On the redirect examination, p. 1088, he produced from his old 
papers a copy of the Patent Office rules and Munn & Co.’s circular, 
but he does not know when he received them. The only impor- 
tance of these is to show that he was long familiar with the Patent 
Office proceedings, at any rate to the extent of knowing the way 
to the office and the importance of patenting an invention. His own 
dozen patents, however, and the fact that he advertised himself as 
an “Inventor, Designer and Solicitor of Patents ” are enough for 
that purpose. 

He testified, p. 1093, that he thought that he had made _ phono- 
graphic experiments in 1875. 

P. 1094. He had known of the Reis telephone, and got his knowl- 
edge of it from Mr. Shapley while he lived at Mechanicsburg. 
Shapley gave him a copy of the Scientific American which had an 
illustration and description of it. His testimony about this is as 
follows (p. 1094) : — 


“ @. 16038. There was a machine made at Paris, France, as early 
as 1864, and in Germany before that time, and well known in France 
and Germany, that is known as the Reis telephone, from the name 
of its inventor: had you ever known of that machine prior to Mr. 
Matthews’s visit to your shop, early in 1878? 

“A. I think I had; I got a knowledge of that machine from Mr. 
Shapley, at Mechanicsburg, during the time I lived in Mechanics- 
burg; he gave me a copy of the Sczentific American that had an il- 
lustration and a description of it in, and told me that was something 
of the nature of the machine I was working at then; I think the 
paper may be in my shop somewheres yet. 

“ Q@. 1604. What did you understand to be the character and 
mode of operation of that Reis telephone? 

“A. It was representing as transmitting musical sounds or tones 
by means of electricity. 

* QY. 1605. Did you understand it to be an instrument operated 
by a continuous circuit, or by a muke-and-break circuit ? 

“A. By amake and break. | 

“@. 1606. Did you examine the description and illustration suffi- 
ciently to thoroughly understand the construction and mode of oper- 
ation of the instrument? 

“A. Yes, sir; I did. 

“@. 1607. Did you, at the the time, regard it as an instrument 
capable of transmitting vocal speech between distant points so it 
could be understood ? 

“A. I did not; it wasn't represented either to be that.” 
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At our request he produced the paper, and it turned out to be Dr. 
Van der Weyde’s article inthe Scientific American, March 4, 1876. 
This will be referred to more particularly in connection with the 
deposition of Mr. Shapley, p. 417, infra. Drawbaugh said (p. 
1101) :— 


*Q. 1659. When Mr. Shapley showed you the copy of the Sczen™ 
tific American with the illustration and description of the Rei 
telephone, do you remember how long it was after the article was 
published, or after the date of the newspaper ? 

“A. I don’t remember how long, but my impression was that it 
was not very long, though it might have been six months; I ain't 
positive as to the length of time. 

“@. 1660. Have you and Mr. Shapley been on friendly terms 
since the Clock Company was started ? 

“A. When we meet we speak, but I don’t think he thinks as 
much of me as he did at one time; by his manner when we meet I 
would think he didn’t think very much of me.” 


P. 1095. The defendants’ counsel put to him some questions, 


which are useful as showing the defendants’ assertion of date. They 
are as follows : — 


“@. 1611. The little magneto machines D and E, ¢f L understand 
you and other witnesses, were made about the time when the Axle 
Company commenced operations ; they were not, if I understand you 
correctly, the first magneto telephones that you had made?” 


He says that in Harrisburg he has tried the commercial telephones 


connected with the telephone exchange (p. 1096) :— 


“@. 1622. When first ? 

“A. I don’t know; I could hardly give the year, — it was about 
1878 or 1879; it may be before. 

“@. 1623. Where? 

“A. At Mr. Stees’s lumber office, at the lower end of the city, 
and I think at the Western Union Telegraph Office at the time 
they had a small office outside, —a temporary building in the yard. 
Mr. Clute gave me the instrument, and some person at a distance 
spoke. I could not understand, and he took the instrument. The 
instrument then used was the oval instrument, —I think it was the 
Phelps instrument.” 

“(Y. 1625. I understand you that you could not hear through the 
Phelps imstrument: why was that,—for want of loudness or 
clearness? I yefer to the time when you tried it at the Western 


Union Office. 
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“A. For want of loudness. I heard some words, but not whole 
sentences. I didn’t understand the subject the man was speaking 


upon. 
“(. 1626. Could you hear and understand through the instrument 


aut Mr. Stees’s office when you tried it? 
“A. I did some, yes.” 


As to the telephones which he saw in Harrisburg, he adds (p. 
1101) :— 
“Q. 1662. When you saw the Edison, Phelps, Bell or other 


telephones here in Harrisburg, did you open them to see what the 
internal construction was? 


"A. No, sir; I did not.” 


He is effectually contradicted on that by the complainants’ wit- 
nesses, Wert and Ziegler, who testified that the Phelps snuff-box was 
shown to him, and that he actually borrowed the Phelps crown in- 
strument and took it to his shop for several weeks. This must be 
tuken as true, because the defendants did not dare to put Draw- 
baugh on the stand to contradict it. 

The burden of his direct examination and of the direct examina- 
tion of a hundred witnesses had been that he never left the telephone 
except when compelled to some gainful labor for the support of his 
family, and then with reluctanee. But his cross-examination 
showed the months and months that he did spend, and therefore 
could afford to spend, in experiments on other contrivances (see p. 
330, supra). The pretences of his direct examination were de- 
stroyed ; the defendants felt it, and, with that lack of the sense of 
the ludicrous which characterizes many parts of their testimony, 
they tried to crawfish out of their discomfiture. Not being able to 
find $15 to file a caveat with for his telephone, he set to work to 
invent and construct an improved molasses faucet and three or four 
large magnetic clocks, one of them seven feet high, to the end that 
he might patent them, and by selling those patents, get money 
enough to patent the telephone. He testified (defts, ii, 1114) : — 

“@. 1739. You have testified, in effect, that after unsuccessful 
efforts to induce different people to take a half interest in your tele- 
phone invention and furnixh the money for procuring patents and 


introducing it into public use, you expected other parties to go into 
the manufacture of the magnetic clocks and to go into the manu- 
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facture of the improved faucets. What was your object in embark- 
ing upon the clock business and the faucet business in 1878 and 
1879? 

“A. My object was this, that I was pretty poor; I was anxious to 
get some party to take an interest in and run that business, to make 
some money by it. I was anxious also to make a raise, to have 
money to secure my telephone improvements; I know that I often 
desired to have made arrangements — get a job— that I could make 
some money for that purpose.” 


Then comes a curious question, showing the state of his memory 
upon matters of less than five years ago (p. 1098) :— 


“@. 1630. You moved back from Mechanicsburg about the first 
of April, 1877, and the Electric Clock Company commenced business 
in the spring of 1878: during that one year, from the time when 
you moved back from Mechanicsburg till the time when the Electric 
Clock Comp:ny commenced business, to what extent were you work- 
ing on your telephones ? 

“A. As near as I remember, I was working on them; the extent 
I can’t exactly say, but I was working on them, I know; I think 
that, during that time, I was experimenting on different kinds of 
diaphragms; that is, on the cone; I had a temporary cone put up 
against the wall of the shop, or against the cupboard of the shop; I 
am pretty positive that was one of the experiments that I had during 
that time; there may be others that I don’t remember; very likely 
there were; I might state here, that, while I was experimenting on 
that, I made quite a number of cones of different shapes, and tried 
them; but some of these experiments may have been after 1878, 
too; but I got up a complete cone instrument between 1878 and 
1880, or between 1879 and 1880; it is sufficient to say it was the 
cone instrument. 

“@. 1631. Did your experiments on telephones run through the 
year 1877, or were they confined to any particular part of that year? 

“A. JI don’t remember; whenever I had time, I would work on 
them; I know I worked very often at night on them, and late at 
night, particularly if I had any work to do in the daytime.” 


The Court will observe that this cone instrument was fastened 
against the wall or against the cupboard. No other instrument is 
spoken of by him as so fastened, and no instrument produced is 
capable of being so fastened except the microphone transmitter H. 
This cone instrument was not made until about 1878. He does not say 
whether it was a transmitter or receiver, or both. The importance 
of this is that a number of witnesses who speak of an instrument 
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fastened to the wall or the cupboard before 1876 either saw a string 
telephone or are mistaken in tbeir date. 

He had testified that the money which he got from the Faucet Com- 
pany was partly used in paying old debts (p. 876). P. 1117, he was 
asked what debts. He could not remember very well ; the only parties 
he could name were Zacharias and Graybill and Natcher. We proved 
that he had no dealings with Zacharias: and Grayhill or Natcher 
until long after the time when he received the faucet money, and 
that the extent of his dealings with Natcher for cash was less 
than $6.00. He undertook to account for a thousand dollars in 
this way. On redirect examination the defendants, by a leading 
question, tried to get him to say that part of that alleged thousand 
dollars of payments was made to one John K. Taylor; and the 
best that they could get out of Drawbaugh was (ans. 1759, p. 1119): 
“I don’t remember ; it may have been; 1 can’t remember the differ- 
ent payments.” 

And so his last answer repeated the burden of his whole deposi- 
tion, — “I don’t remember; it may have been.” 


COMPLAINANTS’ PROOFS IN REPLY. 


The complainants have directed their evidence in reply relating 
to Drawbaugh (complts, i; complts, ii; complts, iv, exhibits) to 
certain principal and controlling points. 

The history of the claimant disproves his claims. By the cross- 
examination of the claimant, Drawbaugh, and by certain records 
introduced through or in connection with the defendants’ witnesses, a 
considerable number of the actual facts of the claimant’s history were 
brought to light. The complainants, in their proofs in reply, have 
aimed to complete this history by showing other facts in the claim- 
ant’s career, anl by showing them, by record proof or other evidence, 
equally incontestable. They have meant to lay before the Court, so 
far as a stranger could ascertain them, the absolute facts of his life 
during the period under examination, to prove them by documentary 
evidence, or by other proof not open to the possibility of mistake or 
misrecollection, and to cast upun the defendants the burden of an- 
svering the inquiries to which these facts gave rise, or of confessing 
by silence their inability to answer them. The history thus proved 
consists of a series of ultimate facts, perfectly unassailable, and 
upon which the Court can rely with entire safety. Everything 


in the c:se resting on mere oral testimony must conform to these 


and be consistent with them, or be broken by them. 

The complainants have produced a large amount of dvucumentary 
evidence about Drawbaugh’s history. Among this is a list of his 
inventions, printed and published by him in 1874, and a list of his 
inventions “ which had been perfected anJd worked satisfactorily,” 
sworn to by bim in 1879. Neither list enumerated the telephone. 

The defendants have produced many witnesses who swear that 
they heard of telephones, or saw them, and in some cases heard 
sp ech through them at Drawbaugh’s shop, at very early dates. This 
testimony cannot be reconciled with our proofs, and it all rests 
upon mere efforts of memory. It is specifically and conclusively proved 
that much of it is false; the described visits of the witnesses to the 
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shop, sworn to as before our patent, turn out in many cases to have 
been after it; the instruments with which they say speech was trans- 
mitted are proved by actual tests to have been incapable of doing 
it. The present so-called recollection is in many cases specifically 
proved to be merely the result of recent gossip and of stuffing the 
witness with stories, — and all this in so many instances as to show 
that no reliance can be placed on these depositions. It will perhaps 
never be known with absolute certainty to what all the defendants’ 
depositions are due, but, considering the character of their witnesses 
as thus shown, many things far short of a practically operative elec- 
tric speaking telephone would account for it. But if such an instru- 
ment had existed before 1876, the evidence, oral and documentary, 
produced by the complainants would have been impossible. 

No telephone was known in Drawbaugh’s shop before 1876. The 
story which the defendants assert is, that Drawbaugh had practical 
speaking telephones from 1867 or 1868 down to the time of this 
suit, and that the existence of such instruments in his shop was 
known to everybody in a widely extended community. They allege 
general knowledge of them in the most effusive terms; yet their 
language is not stronger than the case requires. Fur such an appa- 
ratus needs at least two persons to use it; a man who had made 
the invention and constructed a practical apparatus would be so pos- 
sessed by the intellectual interest as well as the commercial value of 
his achievement that he would be absorbed in it, and his life and 
conduct would be controlled by it; the invention is of so striking 
«a character that even the attempt to make it would attract great 
attention. A restricted story, covering many years, would be on its 
face a false story. 

We have already called attention to the fact, admitted by them, 
that no one ever sought for his instruments, that no one ever learned 
from him how to transmt speech, and that he never used them 
himself, unless for mere experiment in his own shop, and we have 
shown that these positive facts, and other admitted or proved facts 
of his history, are so inconsistent with the existence of practical in- 
struments through a long series of years as to be positive and decisive 
proof that none such existed or were believed to exist. (See body 
of this brief and pp 6, 281, supra.) 
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We are now, however, concerned with the depositions which bear 
upon the specific question of any knowledge, either general or lim- 
ited. 

To meet the defendants’ allegations in this respect, the complain- 
ants have called a very large number of the most prominent men of 
the neighborhood, who prove that they had no knowlege of the 
alleged instrument or invention until after the date of Mr. Bell’s 
patent. A considerable amount of this proof is found indeed in the 
defendants’ own record. Thus the defence called Samuel F. 
Hertzler, William R. Gorgas, William Luther Gorgas, George 
Leonard, Ezra Gilbert, John G. Heck, Amos Frownfeldter, Alfred 
Ditlow, and others, — men who, for many years, were Drawbaugh’s 
immediate neighbors, and so situated with relation to him that they 
must have known of his alleged invention if it existed. Three of 
those men, Hertzler, Gorgas, Sr., and Gorgas, Jr., father and son, 
were partners of Drawbaugh for a number of years in the Faucet 
Company, of which W. L. Gorgas was the superintendent and W. 
R. Gorgas the treasurer. 

There have been thus brought before the Court about sixty wit- 


nesses, whose position and whose relations to Drawbaugh during the 


years involved in this inquiry were such that, if he had made the 
invention, and had, as the answer alleges, “ fully communicated it to 
the public,” or even to his neighbors and the people of his village, 


or had possessed practical speaking telephones in his shop, and used 
them, even experimentally, before Mr. Bell had made the apparatus 
common, they would have known of it. A man who Knew of so 
startling athing in the hands of his friend before it was known else- 
where could not forget it. And among these sixty witnesses are 
most of the men of intelligence and good standing in his neigh- 
-borhood. Among them are men of means, who helped him in other 
enterprises and lent him money. They have pointed out others, 
now living and accessible, who must also have known of it if it 
existed, and who, from the defendants’ failure to call them, must be 
presumed to be ignorant of it. 

The value of the testimony of these men does not depend upon 
their mere oath upon the stand that they knew nothing of it.. Many of 
them are witnesses called by the defendants themselves npon collat 
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eral matters. More than half of them had been visited and talked 
to by the defendants before we knew of them; many of them 
have since been visited and urged to come back and deny their 
former testimony —a severe test when applied by an interested 
claimant to old personal friends; and so the defendants cannot 
impeach their fitness to be witnesses, nor suggest that their 
attention has not been called to the subject in such a way as to 
awaken their friendly recollections to the utmost. They were men 
who would have known of it from the claimant himself if he had 
hid such a thing to tell. Taey were cross-exanine | at length, with 
the assistance of the claimant, and if there had been a single iustance 
in which he had shown telephones, or otherwise disclosed the alleged 
invention to them, their attention would have been called to such 
specific vccasion, and a memory of it aroused. This was not done 
ina single case. No question stating a particular occasion was put 
in a single such witness. Drawhaugh did not venture to goon the 
stand after they had testified. It is a fact, therefore, that he never 
disclosed the invention to these men. 

Prominent among these witnesses are two telegraph superintend- 
ents (A. R. Keifer and Simon Cameron Wilson of Harrisburg), to 
whom he was in the habit of talking about electrical matters during 
the period under inquiry, and to whom he showed other electrical 


contrivances, but never mentioned a telephone, a patent solicitor 
(Theophilus Weaver of Harrisburg), whom he repeatedly talked with 
about inventions, etc., some members of the Drawbaugh Manufactur- 
ing Company, a corporation which, from 1869 to 1872 or 1873, was 
seeking some invention of his on which to employ their machinery © 
and capital, and various other men of means and enterprise. If such 
an invention had been disclosed to any of those men, the claimant’s 
history could nut have been what it has been: the invention once 
known to any of them would have male its mark,—would have been 
put to use and been patented. It is, therefore, an absolute positive 
fact that the alleged invention never was known to these men. And 
they could not have helped knowing of it if he had anything which 
he thought worth talking about. 


Yet his story is that during all these years he had practical in- 
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struments, was fully persuaded of the money value of the invention, 
and strove to make it known freely to every one. 

Twenty years before Mr. Bell’s patent a number of men had tried 
to make speaking telephones and failed because they had not hit 
upon the true method which Mr. Bell was the first to discover. Such 
men count for nothing among inveutors. After Mr. Bell’s invention 
had gone into extensive use Drawbaugh, in the spring of 1878, 
declared that he had tried to make a speaking telephone at some 
unnamed early date but had failed, and knew that he had no claim 
to be considered the inventor. These statements are evidenced not 
merely by the recollection of witnesses but by contemporaneous pub- 
lished writings... Among them is a list of his inventions published 
by him in 1872, and a list of his inventions which had been “ per- 
fected and worked satisfactorily ” sworn to by him in 1879; neither 
list mentions the telephone. 

Poverty. What does poverty mean, and why is it here invoked ? 

If poverty prevented him from reaching practical success it cannot 

help the defence, for if he did not come to the point the law requires, 

the reasons for his failure are not material. The poverty which they ‘| 
must allege and prove, if such an issue has any weight, must be a 
poverty which did not prevent him from devoting years to the work, 
which did not prevent him from making a dozen highly finished in- 
struments, but which, allowing all this, and permitting the comple- 
P tion of the invention, cut him off from filing a caveat or an appli- 
y, cation for a patent, — a poverty which gave him the leisure and the 


means for years of experimental work and the production of certain 
sets of alleged operative instruments, but would not suffer him to 
work one week more in making a few duplicates for sale. Now such 
a condition of things cannot be stated or believed; it is not credible 
nor thinkable. The strongest that the evidence offers in his favor is the 
statement which he made to Mr. Matthews in 1878, and which Mr. 
Matthews printed, —a statement by Drawbaugh in his own favor, 
long after Bell’s success was assured, — that “ nothing but his poverty 
prevented him from conducting his experiments to a successful issue.” 
Admitting that as evidence for him, it states him out of the case, 
for it states in law at the most just what Mr. Matthews published in 
Drawbaugh’s highest claim: “This unlettered country mechanic 
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came very near anticipating Edison and Bell in the invention of the 


telephone.” 

Now, knowing what kind of poverty he must prove, let us re- 
hearse the proof. 

The claimant’s means and resources. It was intimated in the 
defendants’ answer and in the direct testimony of some of the 
defendants’ witnesses, that Drawbaugh lived in a secluded and pov- 
erty-stricken neighborhood, from which no money could be furnished, 
even for such an invention as the speaking telephone. Admitting 
that he never practically used nor offered to any one for use a single 
instrument, and that he never filed an application nor a caveat, they 
have sought to account for this by the allegation that during nine 
years he could not raise the few dollars needed for it. The com- 
plainants have proved that this is untrue, both as regards the claim- 
ant and as regards his friends and neighbors. They have shown the 
wealth of the community, a considerable number of the farmers 
within half a mile of Drawbaugh’s house being worth from $50,000 
to $90,000 each, the farms worth from $150 to $250 an acre; the 
community though in part uneducated, yet as a whole “ prosper- 
ous, forehanded and enterprising.” To none of these named men 
of his vicinage, connected with him, all by ties of friendship and 
old acquaintance, and many of-them by tolerably intimate business 
relations, did Drawbaugh ever apply for any assistance for his 
alleged telephone, nor are any of them called by the defendants to 
prove knowledge of it. Such of them as have been brought before 
the Court by the defendants have not been interrogated about it, 
which, of course, is an admission that if asked their answers would 
be unfavorable to the defendants. A number of them, brought before 
the Court by the complainants, testify positively that they never 
knew of the alleged instrument, and that if Drawbaugh had had a 
practical speaking telephone he would have had no trouble in find- 
ing the money to patent it. | 

As part of these two lines of proof the defendants have shown 
that the Drawbaugh Manufacturing Company, an organization 
formed under another name in 1867 for the purpose of manufactur- 
ing his inventions, with an actual cash capital of about $25,000, ex- 
isted until the summer of 1873, and for a part of that time was 
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searching, but unavailingly, for some invention of his to manufac- 
ture, —the faucets and pumps which they originally intended to 
manufacture having proved unprofitable. They had a machine 
shop well fitted up, of which he had been foreman, yet he never 
offered to them, nor mentioned to any member of that com- 
pany, a speaking telephone. The defendants have called 
three of them (Hertzler, Gorgas and Gorgas), without asking 
them any question relating to telephones. The complainants have 
called two of them (Hursh and H. 8. Rupp), who swear positively 
that they never heard of the subject until after the grant of Mr. 
Bell’s patent. The record books of the company show that the 
company was soliciting him to furnish them with some invention 
to occupy their machinery and capital with, — and soliciting him in 
vain; that upon one occasion they met at his shop for the purpose 
of seeing the operation of one invention which broke down in the 
experiment; and that throughout this period he never offered to 
them any talking machines. 

The complainants have shown that among Drawbaugh’s acquaint- 
ances were two telegraph superintendents, A. R. Keifer and S. C. 
Wilson, a patent solicitor, T. Weaver, and others to whom he would 
have disclosed the invention if he had had it, and who would have 
taken it up if such a thing had become known to them. And Draw- 
baugh himself had substantial personal means and resources. 

Proved worthlessness of the defendants’ depositions. The complain- 
ants have attacked individually many of the depositions offered by 
the defendants, and have shown in some cases that the witnesses, 
when other facts are brought to bear upon them, are unworthy of 
belief, and in a considerable number of cases that the witnesses who 
allege that they saw talking machines at a certain visit which they 
place before the date of Bell’s patent, did not make that visit until 
after the date of Mr. Bell’s patent. This destroys the value of all 
those witnesses; in many cases, as_ where the instruments they say 
they saw were the earliest and actually worthless instruments, it 
converts them into positive witnesses against the claimant; and the 
number of witnesses so destroyed is so large as to destroy all confi- 
dence in the mass of the testimony of which they are samples. 
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Proved inefficiency of the claimant’s alleged early instruments. 
The defendants have put into the case seven instruments alleged 
to have been made before the date of Mr. Bell’s patent, — F, B, 
C,I, A, D, E. Witnesses, consisting entirely of country farmers 
and farm laborers, have sworn, many of them in the most unequiv- 
ocal manner, that through each of these instruments, especially F and 
Bb, they heard plain, distinct and perfectly intelligible speech and 
conversation, and Drawbaugh has testified that through the alleged 
earliest pair (F and B) he heard newspaper advertisements read fre- 
quently. The most important question in the case was whether 
these in-truments could do what was alleged of them. The de- 
fendants knew that it was absolutely essential to their case to prove 
that they could. Three of them, alleged to be the latest in date, 
viz., A, Dand E, were produced before the examiner in a work- 
ing condition. The other four, F, B, C and I, were produced as 
mere wrecks. The defendants caused to be made by the claim- 
ant himself, and his brother under his own supervision, in his own 
shop, instruments which they allege were, which they put into the 
case as, and which the claimant and his expert, Mr. Park Benjamin, 
swore were correct reproductions of alleged originals. They 
were not correct reproductions of the only originals produced and 
sworn to. In each case they contained features of subs‘antial im- 
provement. Inthe case of F and B the improvements introduced in 
the reconstruction were very marked and very considerable. In 
the case of C and I the improvements were substantial though less 
important. The expert, Mr. Benjamin, testified that, before these 
reproductions and originals were put in evidence, he had personally 
tested them and found them to be good practical operative working 
instruments. (Deposition of Park Benjamin, defts, 11, 1256, 
p. 280, supra.) Entirely satisfied that this assertion was untrue, 
the complainants, by way of cross-examination, requested the expert 
to repeat his tests in the presence of witnesses. Thereupon, at a 
time and place selected by the defendants, under conditions chosen 
by them, the instruments were tested for three days in the presence 
of both parties. The result of those tes‘s was to show that every 
man who testified that he heard plainly intelligible articulate sen- 
tences or newspaper advertisements through F and B, through C 
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and I, through F and A, through F and C, through F and I, had 
told an untrue story, either purposely, or because his imagination 
and friendship had got the better of his memory. | 

This evidence goes, in the first place, to the character of five out 
of seven of the instruments alleged to exist before the date of Mr. 
Bell’s patent; but that is not, perhaps, the most important effect of 
it. More than half of the witnesses who have sworn to practical 
speaking telephones at Drawbaugh’s shop before the date of the Bell 
patent have sworn that they heard perfectly intelligible sentences 
through F and B. A considerable number more swore that they 
heard perfectly intelligible speech through other couples made up out 
of the alleged first five instruments. We now know that every such 
statement is false, and we know, therefore, that witnesses who have 
sworn to such statements are unworthy of belief.. Whether their error 
be the result of dishonesty, or of imagination, or of friendship, or of 
training and instruction, is not material. This absolute proof of 
what these instruments can and cannot accomplish thus deprives of 
all value absolutely about two thirds of the witnesses on whom the 
defendants most rely to prove practical instruments, and in the same 
way destroys the value of that whole class of testimony resting on i 
mere memory, — and the defendants have nothing else to rest upon. : 


THE COMPLAINANTS DEPOSITIONS IN DETAIL. 


These can he roughly thrown into groups. 


The history of Mr. Bell’s work is given by 

Alexander Graham Bell's speaking telephone patents: 

No. 174,465, March 7, 1876, applied for Feb. 14, 1876, applica- 
tion prepared in 1875 and sworn to Jan. 20, 1876; patent printed 
complts, i, 55; application and file printed complts, iv, exhibits, 
p. o. 

No. 186,787, Jan. 30, 1877, applied for Jan. 15, 1877, printed 
complts, 1, 63. 

Depositions of : 

Alexander Graham Bell and exhibits, complts, i, p. 105, and 
further cross-examination, complts, ii, 1273. 

Thomas A. Watson, complts, i, 200. 
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Dr. Clarence J. Blake, complts, 1, 335. 

Edward L. Wilson, complts, i, 350. 

Alexander Melville Bell, complts, ii, 1703. 

Charles R. Cross, complts, ii, 1727. 

Depositions of the experts, with tests of the Bell instruments, 
VIZ. : — 

Prof. Charles R. Cross, complts, i, 20; ii, 1707. 

Frank L. Pope, complts, ii, 1283. 

Proof of infringement : — 

Prof. Charles R. Cross, complts, i, 20. 

Edward L. Bradley, complts, i, 52. 

Documentary evidence of title of complainants, complts, i, 55-79. 

Documentary evidence of formation of defendant corporation, 
assignments from Drawbaugh and others to it, etc., etc., complts, 1, 
83-102. 


Evidence relating to Daniel Drawbaugh. 


Publications by and about Drawbaugh and his inventions. 

No. 75. #. &. Holsinger, complts, ii, 1210. — Mr. Holsinger 
was one of the most conspicuous witnesses for the defence. He was 
recalled by us to prove that he printed for Drawbaugh the advertis- 
ing card in which Drawbaugh held himself out as an “inventor, 
designer and solicitor of patents,” and in which he gave a list of his 
inventions, but which did not mention any talking machine. One 
hundred and fifty of these cards were first printed, and the witness 
thinks afterwards a second lot of one hundred and fifty, all after 
June 1, 1874; this is fixed by the type it was printed with, which 
Holsinger did not buy until the very last week of April or the first 
of June, 1874. To buy this type Mr. Henry S. Rupp gave him $15 
in advance for some printing he expected him to do, and Daniel 
Drawbaugh gave him $5. He also printed, at a later time, some 
advertising bill-heads for Drawbaugh. In 1875-6 he wrote some 
articles for the Carlisle newspaper, which referred to Drawbaugh and 
his inventions, but did not mention the speaking telephone. This 
matter is considered more fully in connection with his deposition for 
the defendants, p. 106, supra. 
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Disclaiming publications and statements of 1878. The occur- 
rences of the spring of 1878 are important in this case. Speaking 
telephones, under Mr. Bell’s patent, were then in extensive use. 
Between January, 1878, and the middle of May, 1878, a number of 
persons visited Drawbaugh’s shop, attracted by the report of his in- 
ventions. In every case it was the electric clock and not the speak- 
ing telephone which attracted them. One of these persons was a 
newspaper editor, another a newspaper reporter, and they and 
several of the other visitors wrote newspaper articles with respect to 
what they saw there. Two others, Grissinger and Theophilus 
Weaver, did not write anything, but have a distinct memory of what 
they saw and heard about telephones, and of the effect which Draw- 
baugh’s disclaiming statements produced on them. All these per- 
sons saw speaking telephones there. But the impression which was 
left on the mind of all of them was that the invention which Draw- 
baugh prided himself on and took an interest in was the clock, and 
that as to the telephone he was at most a mere improver, or a man 
whose early experiments, if he made any, were abortive and unsuc- 
cessful, even in his own eyes, and were then acknowledged by him 
to be of such a character as not to give him any standing as an in- 
ventor of the telephone. 

No. 11. Henry R. Musser, complts, i, 367.— He is the first of 


these witnesses. Age, 54; a resident for many years at New Cum- 


herland, about three miles from Drawbaugh’s shop; a lumber mer- 
chant, with saw mills and planing mills there. He has known 
Drawbaugh for thirty-five years. In January, 1878, he visited 
Drawbaugh’s shop, and a letter of his dated Jan. 31, 1878, was 
published in the Baltimore American, Feb. 2, 1878. It gives 
some little notes about the community in which he lived, and then 
devotes a paragraph to Mr. Daniel Drawbaugh, speaking of the 
electric clock in high terms, but speaking of nothing else. With- 
out any testimony from the writer, it is impossible to doubt, if Draw- 
baugh had ever done or said anything to impress him with the idea 
that that shop contained the first practical speaking telephone ever 
made, or that Drawbaugh even claimed to be the first inventor, 
that some sign of this would have found its way into the article. 
The fact of the publication, and its contents are, therefore, the best 
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proof of the nature of the interview and of the knowledge he had as 
an acquaintance and neighbor. But the witness says that he had 
knowledge through the newspapers that the electric speaking tele- 
phone was in public use; that at that visit he did converse with 
Drawbaugh about electric speaking telephones (p. 368). 


*“@ 10. Will you state the substance of that conversation ? 

‘A. My recollection is that he showed me some parts or work 
that he said he had been working upon for some time previous. 

“@. 11. Did he state how long he had worked at them ? 

“A. Not to me.” 

“@. 14. If he had made any statements to you which led you to 
believe that he was really the first inventor of the speaking telephone, 
would you have mentioned that in your article also? 

“A. I think I would.” 

“@. 16. Had you ever heard up to that time that he had made 


any electric speaking telephones ? 
“A. I may have heard of it; I do not now remember.” 


The witness then says that he thinks he saw B on that occasion. 


He has no recollection of seeing the large ones, H and J; thinks he 
saw several parts of telephones, but can only definitely remember B. 

Drawbaugh seemed to be chiefly interested in perfecting his clock. 
It appeared on cross-examination that Musser was settling up the 
business of Lee & Baylor, and he went there with reference to 
money which he supposed Drawbaugh owed to Lee & Baylor. It turns 
out, in fact, that Drawbaugh did not owe any considerable amount. 
This was a matter which was settled in the suit already referred to 
in the testimony of Henry Baylor (p. 48, supra). Most of the con- 
versation while he was there related to the clock; that on the tele- 
phone was quite short, and Musser was impressed that Drawbaugh 
did not feel much interest in that subject. 


No. 12. Sade kh. Weaver, complts, i, p. -373.—Miss Weaver 
searched the newspapers of Harrisburg and collected from them all 
the articles in the years 1877, 1878 and 1879, which mentioned 
Drawbaugh; the next witness, Miss Elizabeth R. Weaver, her 
sister, p. 375, searched the Harrisburg newspapers for the years 
1874, 1875 and 1876, to find all the articles relating to Drawbaugh. 
Her brother, Jos. LZ. Weaver (complts, ii, 1221), searched other 
newspapers. All that were found referring to Drawbaugh, in any 
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way, beyond the Holsinger articles (g. v. pp. 106, supra), were 
certain articles in 1878, a list of which is given on p. 373. The 
articles themselves are printed in complts, iv, exhibits, p. 338. 
The first of these articles, Feb. 1, 1878, contemporaneous with 
Mr. Musser’s article in the Baltimore American, is of the same 
general tenor, so far as Drawbaugh is concerned, mentioning his 
clock as a remarkable thing, but not alluding to him as the inventor 


of any telephone. 


No. 83. Isaac Lloyd, complts, ii, 1264. 

No. 93. F. U. Worley, complts, ii, 1551. 

The next newspaper article, published Feb. 13, 1878, was 
written by F. U. Worley, age 51, a school teacher in Harrisburg, 
where he has lived most of his life. In February, 1878, he visited 
Drawbaugh’s shop with Mr. Isaac Lloyd, another school teacher in 
Harrisburg, an old friend of Drawbaugh’s. For Lloyd’s deposition see 
abstract p. 433, infra. Mr. Worley had intimately known Mr. Lloyd 
for about twenty years. Mr. Worley had heard about Drawbaugh’s 
clock and went especially to see it. Mr. Lloyd had before that 
mentioned to him that Drawbaugh was an inventor, and had named 
certain inventions of his, not referring, however, to any talking 
machine or speaking telephone. They stayed at Drawbaugh’s shop 
about three hours. They siw the magnetic clock, which was very 
fully explained. They saw a considerable number of other contriv- 
ances which he had got up. Mr. Worley knew that electric speak- 
ing telephones were in general use at the time, through the news- 
pwpers, and tbus testifies about Drawbaugh (p. 1554) : — 


“@.17. Did he say anything to you about a telephone or talking 
machine, and if so, what? 

“A. In speaking of the applications of magnetism —he was experi- 
menting for the transmission of sound, but while he could produce 
sound, it was indistinct and confused, and he thought of remedying 
that by receiving the sound in a box to which he could apply the 
ear.” 

“@. 19. At that visit, did Drawbaugh say to you in terms or in 
substance, or convey to you the idea that he had made an electric 
speaking telephone long before anybody else had? 


“A. He did not. 
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“@. 20. If be had at that visit made any such claim, or put for- 
ward any such idea, would you, or would you not, have mentioned 
it in your newspaper article ? 

“A. I would have considered it of such great importance that I 


would undoubtedly have mentioned it. 

“Q. 21. Was the fact that you intended to write a newspaper 
article about him mentioned to him at that visit ? 

“A. It was so mentioned by Mr. Lloyd. 

“@. 22. Up to the time of that visit had you, or had you not, 
ever heard that Drawbaugh had done anything about a talking 


machine ? 
“A. I had never heard that Mr. Drawbaugh had done anything 


in that direction.” 


The conversation about telephones was quite brief; most of the 
time was occupied in looking at other machines, and Drawbaugh 
did not exhibit any telephones. He was cross-examined about the 
details of what was said to him about the telephones, and the result 
of that cross-examination was that Drawbaugh said very little, if 


anything, about the transmission of speech by his instruments, and 
did not go into details or particulars; and that the conversation 
about telephones was of such a character that it did not make very 
much impression on the witness, and Drawbaugh did not show much 


interest in the subject. 

Their newspaper article, printed in the complts’ exhibits, vol. iv, 
p. 338, and of Mr. Worley’s deposition, p. 1551, occupies nearly a 
page of close print in the record, and is rather an elaborate descrip- 
tion of the magnetic clock, with a very strong puff of Mr. Drawbaugh 
as the inventor of it. 

His compsnion, Mr. Lloyd, complainants’ witness, No. 83 (com- 
plts, li, 1464, and znfra, p. 483), confirmed Mr. Worley’s account, 
differing from him somewhat in some small details as to the talk 
about the telephone, as might be expected with reference to an in- 
strument which was so referred to and explained by Mr. Drawbaugh 
that it did not impress them as a matter which his work upon was, 
or was believed by him to be, of any considerable consequence. 

Other newspaper articles. The articles by defendants’ witness, 
Holsinger, which were written in 1875, and do not mention any 
talking machine have been considered, pp. 106, supra. 

There is no other writing anywhere about Drawbaugh until! 1878. 
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Miss Weaver and her brother, Mr. Joseph L. Weaver (complts, 
ii, 1221), searched the other newspapers of the county, particularly 
those of Mechanicsburg and Carlisle, and the articles from them are 
enumerated in J. L. Weaver’s deposition and printed with the other 
articles collected by him (complts, iv, exhibits, p. 380 et seq.). 

The earliest in date of these is an article in the Saturday Evening 
Journal, of Mechanicsburg, of April 6, 1878 (complts, exhibits, iv, 
398). This is a statement that string telephones have been put up 


in Mechanicsburg, and contains the following : — 


* We have been informed that Daniel Drawbaugh, the celebrated 
mechanic of Eberly’s Mills, is inventing a telephone on a different 
plan from that now occupying the attention of the scientists, which 
will produce the sounds louder and plainer than the mother inven- 
tion.” 


The Independent Journal of Mechanicsburg, April 17, 1878 (2d. 
398), contains an article headed “Old Curiosity Shop.” It is a de- 
scription of Drawbaugh’s machine shop and of Drawbaugh. It 
states that : — A 


“For many years it has been the laboratory of Daniel Drawbaugh, 
the well-known and successful inventor. There is nothing engages 
the attention of the scientific world that does not also interest Draw- 
baugh. His fancy in the mechanic arts is oddly assorted and various, 
as can easily be imagined. His inventions have been many and use- 
ful, and his prospects for turning out something great and wonderful 
as bright as ever. Among some of his best productions are 
nail machines, faucets and electric clocks. . . . We are under ob- 
ligations to him for much information in general and telephones 
in particular, and the Zndependent Journal will be glad to announce 
the completion of the new telephone he is now constructing, and 
hopes the speaking machine will bring many dollars into the pockets 
of its ingenious inventor.” 


It is very significant to observe the impression which a long talk 
with Drawbaugh at his own shop made on this writer. Clearly the 
informant was not a man who had worked ten years on the telephone 
and nothing else except when called away for labor for his family ; he 
has had leisure to dabble in all things, and what interests him are 
the things which at the same time engage the attention of the scientific 
world. 

No man would have so written if he had been told that Draw- 
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baugh was the first inventor of any telephone. No newspaper re- 
porter, hunting for an item, would have let that slip. 

For the other articles in the Mechanicsburg newspapers, published 
at the same office not long before, speak of the string telephone at 
some length, and refer to the electric telephone as Prof. Bell’s 
telephone. It is very clear from these two articles that Draw- 
baug 
that present time, and not as an old and long-accomplished inven- 


h’s telephone work was spoken of as something which was of 


tion. Nor are there references to it such as could possibly have 
been made by a visitor to the shop who had been informed that 
Drawbaugh was the first man in the world to make a speaking tele- 


phone. The reference in each ease is in the present tense. “ Daniel 


Drawbsugh zs inventing a telephone on a different plan.” “ Will be 
glad to announce the comp'etion of the new telephone he is now 
constructing.” 

Mr. Rockafellow, the writer of the article of April 17, 1878, made 
un affidavit which was filed with the opening papers and exhibited 
to Drawbaugh on his cross-examination, and his testimony was so 
substantially an admission that the character of the conversation was 
as stated in the affidavit, or, at any rate, was so far trom containing 
any assertion that he had stated to the writer that he was the jirst 
inventor of the telephone, that it became unnecessary to call the 
writer as a witness. (See Drawbaugh’s dep., x-ans. 1526-7, defts, 
ii, 1079.) 

The article about Drawbaugh next in date is in the Harrisburg 
Telegraph of April, 1878 (complts, iv, exhibits, p. 3888). 

The following is the whole of it : — 

“Daniel Drawhaugh of Eberly’s Mills, the mention of whose 
wonderful clock was first mentioned in the columns of the Telegraph 
some time ago, is now engaged in the construction of a new telephone. 
If it is as great a success as the clock, Mr. Drawbaugh can be 
congratulated.” 

It cannot be doubted that that article was the result of soine 
particular stir about the telephone by Drawbaugh at that time, and 
it negatives the idea that the writer, if he ever came in contact with 
the claimant, —and he must have come in contact with some one 
able to furnish that information, — had any notion that Drawbaugh 
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claimed or was entitled to claim that he was the first inventor of any 


telephone. 


No. 18. James P. Matthews, p. 540.—The article which ranks 
next in date, though it was not the next one published, was one 
written by Mr. James P. Matthews, an editor of the Baltimore 
American. He had read Mr. Musser’s article, and having some fond- 
ness for scientific curiosities, he went to Drawbaugh’s shop for the 
purpose of seeing his clock, the only invention he had heard of. 
H‘s visit was made in the last of April, 1878. He made some brief 
notes of what he learned, and subsequently wrote from them an 
article printed in the Baltimore American of Nov. 28, 1878. He 
went to the shop with a friendly desire to puff Drawbaugh if he 
found anything worth puffing. Drawbaugh met him; understood 
that it was a friendly visit, and so testifies on cross-examination ; 
knew that he was an editor (defts, ii, 1075) ; agrees with Mr. Mat- 
thews as to the date of the visit; received the article when printed, 
either as a slip or in the newspaper; never made any objection to 
it. This article is chiefly devoted to the electric clock, but it con- 
tuins the following paragraph at the end (complts, 1, 542) :— 

“It may be mentioned that Mr. Drawhaugh constructed a rude 
telephone long before Edison loomed up as the boss inventor. He 
never expected to send articulate sounds over a magnetized wire ; 
but he believed that an alphabet could be arranged afier the manner 
of the musical scale, and that messages could be transmitted and 
understood by the variations of tone and pitch. ‘This unletteredd 
country mechanic came very near anticipating Edison and Bell in the 
invention of the telephone. Nothing but his poverty prevented him 
fiom conducting his experiments to a successful issue.” 

Mr. Matthews’s deposition states that that paragraph correctly rep- 
resents the impression left upon bis mind by what Drawbaugh 
said and showed him about the speaking telephone. Drawbaugh 
showed him some instruments which be cannot identify and does 
not distinctly remember, and he states that Drawbaugh’s talk and in- 
terest seemed chiefly to be centred upon the clock, and not much 
upon the telephone. 

Now, with every possible allowance for error and mistake, — and 
there are very likely some errors of detail in Mr. Matthews’s account 


372 COMPLTS’ PROOFS —NO. 18, J. P. MATTHEWS. 


of the clock, and in his account of what Drawbaugh told him about 
the telephone, — it is impossible to doubt that the telephone was 
talked of; that Drawbaugh suggested that he bad experimented 
earlier than Bell; that the question of priority was referred to in the 


conversation, and that Drawbaugh’s statement conveyed the idea 
— . ” 

that the utmost of his claim was that he had come “very near” to 

making the invention, but had not done so and that all his 


experiments had been and were recognized by him as unsuccessful, 
and conveyed this idea so distinctly that Mr. Matthews, with 
every desire to puff Drawbangh, wrote thereupon a_ statement, 
which, if substantially true to any extent, is perfectly fatal to Draw- 
baugh’s claims. This article, then, published more than two years 
before any controversy arose, known to Drawbaugh and never re- 
futed by him, written by a min who had no motive to depreciate, 
but every desire to exalt Drawbaugh, and who had no information 
except what he obtained from Drawbaugh himself, must be taken as 
the highest possibie proof of a distinct statement by Drawbaugh 
when the question was mooted, thit he had never done enough to 
entitle himself to be mentioned or thought of as the inventor of the 
speaking telephone. 

Mr. Drawbaugh was cross-examined about this and he was four 
times asked whether the statements contained in that article were 
correct, and to mention everything that was incorrect. (See Draw- 
baugh’s dep., defts, ii, 1075-8.) He criticises the details of the 
statement; he refers to wha! is said about the telephone; he criti- 
cises some details of that and points out what he thinks are errors 
in it; but he does not venture to make any sweeping denial that he 
did say that to Mr. Matthews which justified the statements in the 
article to the effect that although Drawbaugh experimented early, he 
never reached the point of practical success, and never thought he 
did, and gave up all hope of it before Edison or Bell came into the 
field. The strongest statement he makes against Mr. Matthews’s 
article is the following (defts, ii, 1078) : — 

“X Y. 1524. Have you mentioned all the statements referred to 
in the last question which you think are correct ? 

“ Ans. I do not see why I should have made those statements to 
him when [ know at the same time that I had telephone apparatus 
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that numbers of others had seen. I don’t see why I would have 
made that statement. That is what makes me think I did nut make 
that statement.” 

He does not pretend to assert that he did not, and Mr. Matthews 
testifies positively that he did; but the strongest deposition could 


not be of so great weight as the publication itself. 


History of Cumberland County. 


No. 31. James D. Scott, i, p. 714. © 

No. 29. J. C. Nesbit, 1, p. 687. 

No. 30. Mrs. Emma McDowell, i, p. 707. 

No. 32. St. G. Foust, i, p. 732. 

In February, 1879, James D. Scott published an illustrated his- 
tory of Cumberland County. It was one of those histories gotten 
up by canvassers for local sale and full of personal gossip, and to it 
was added an appendix with short biographies of those who would 
either pay for them or be induced, perhaps, by that means, to sub- 
scribe fora copy which would not have otherwise taken, the subscrip- 
tion being $10. Drawbaugh was a subscriber. In the deposition cf 
the defendants’ witness and agent, Shank (defts, i, 33, ans. 109), it 
appeared that at one time Shank collected from Drawbaugh an exe- 
cution in favor of James D. Scott for $10 and interests and costs, 
and this execution Mr Scott testified (complts, i, 719) was obtained 
on a judgment on the note which Drawbaugh gave for his subscrip- 
tion. 

This history had in its body as part of the “ History of Lower 
Allen Township” the following article (complts, i, 688) :— 

* Milltown, or Eberly’s Mills. —This village is located on Cedar 
Run, one eighth of a mile from its confluence with the Yellow 
Breeches. It has eighty-three inhabitants, and is on a tract of land 
otiginally owned by a Mr. Thompson. It has fifteen houses, one of 
which is of brick, two of stone, two rough cast, and the remainder 
of wood. It has one chureh, one store, one blacksmith shop, one 
shoe shop, and one machine shop. A merchant and grist mill was 
built in 1817 by George Fahnestock, but has since been owned by 
Price & Emmert, Fleck, Eberly, Beetem, Leonard & May, and 
Dillinger, the present proprietors. It is on Cedar Run, has four sets 
of stones, once had an engine, which has, however, been abandoned, 
and has once been thoroughly remodelled. Near it is an old mill 
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which must have been built in the last century, but has been con- 
verted into a dwelling-house. What was once a clover-mill has been 
remodeled and fitted up asa machine shop. The present proprietor, 
Daniel Drawbaugh, some years since formed a stock company for 
the manufacture of measuring faucets and rotary pumps, and for a 
while the machinery was used for the purposes of this company, but 
finally the faucet machinery was removed to Mechanicsburg, and the 
works were much reduced. They are now applied, under the care 
of Mr. Drawbangh, to the manufacture of his patent electric clock, 
which isa marvel of ingenuity, and promises to supersede all other 
clocks. They are said to be run by a turbine wheel of fifteen horse- 
power, and tu be worth not less than $7,000.” 


It appeared to us very extraordinary that so much space should be 
devoted to the village of Milltown, and to Drawbaugh and his shop, 
by a local historian, seeking to say the most he could to make his 
neighborhood famous, without stating that Drawbaugh was the first 
inventor of the speaking telephone, and had had practical instruments 
in his shop years before the rest of the world heard of them, — if such 
were the fact, and if that fact were notorious throughout the com- 


munity. 
In the appendix to that history was a biography of Daniel Draw- 


baugh, as follows (complts, i, 707) :— 


* DANIEL DRAWBAUGH: 


“ An inventive genius of whom our country may feel justly proud, 
resides at his birthplace, Milltown, three miles southwest of Harris- 
burg. His attention has, as a general thing, been devoted to the 
improvement of manufactures. His first invention was an automatic 
sewing [sawing] machine, followed by various others, including a 
barre! stave pointer [jointer], which was patented in 1857 and 
pretty generally introduced. Several patents were also taken out in 
1855. Many of his inventions, up to this time, had been Cevoted to 
the improvement of barrel making. Mr. Drawbaugh understands 
photography thoroughly, preparing bis own instruments and chem- 
icals, and improving the process. Telegraphy and electric machines 
followed. He is the inventor of the justly celebrated ‘ Electric 
Clock,’ and of several kinds of telephones, one of which is operated 
by a battery and the other by induction. It will thus be seen that 
Mr. Drawbaugh has penetrated large fields in search of information, 
and with very remarkable success.” 


This, it must be remembered, was in a book published in the 
spring of 1879, when Mr. Bell’s patent was three years old, and 
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when he had forty or fifty thousand speaking telephones in use. 


In the spring of 1878 the newspapers had described Mr. Draw- 


baugh as making improvements in telephones, and undoubtedly he, 
in common with hundreds of others, was then, and some time after- 
wards, engaged in that attempt, though he never sought to patent 
any of them until long after this suit began. A person so engaged 
might well be described, in the spring of 1878, as “the inventor 
of several kinds of telephones”; but no one would have described 
in that language a man who was, or was believed to be, the first 
inventor of any kind of electric telephone. There was no event 
in the history of Cumberland County of one fiftieth part the 
interest, or which could reflect one fiftieth part so much honor on 
the county as the fact, if it were a fact, that Drawbaugh was the 
first inventor of the speaking telephone; and when it finally turns 
out that Drawbaugh was the person who in substance wrote or fur- 
nished this biography, it becomes perfectly certain that the man who 
thus wrote of bimself in 1878-9 was not a man who claimed, or 
thought he had a right to claim, that he was the first inventor of 
any speaking telephone. 

Now, the proof upon this subject, and of the origin of these 
articles, in addition to the bcok, is as follows : — 

No. 31. James D. Scott, complts, i, 714. — He testifies that the 
article entitled “Lower Allen Township,” 
about Eberly’s Mills and Drawbaugh’s shop, above quoted, occurs, 


in which the paragraph 


was prepared by Mr. J. C. Nesbit, whose name appears in the title 
of it, and that with Mr. Nesbit was associated a Mr. Hull, a friend 
of Mr. Nesbit. The date of their engagement for this work is fixed 
by Mr. Neshit’s subscription for a copy of the book, which is pro- 
duced, and is dated July 7, 1878. Drawhaugh also subscribed for 
a copy of the book on Aug. 21, 1878. The arrangement with Mr. 
Nesbit was to write the “history of Lower Allen Township.” 
Scott testifies (p. 714) :— 


“@. 5. Did you personally arrange with Mr. Neshit to write the 
history of Lower Allen Township? (reference being to what is on 
puge 200 of the book) ? 

"as 10 
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Mr. Nesbit testifies (7b. 688) that Mr. Scott engaged him to write 
“the history of Lower Allen Township for this book,” and he named 
nothing else that he or Hull were employed by Scott to do. 

Mr. Hull assisted him in preparing the information for it, and the 
information from which the passage about Milltown or Eberly’s 
Mills was written was collected by Mr. Hull and Mr. Nesbit, 
together, at Milltown. They went first in Milltown for information 
to John B. Drawbaugh, the claimant’s brother ; next to old Mr. Hart, 
to whom John Drawbaugh referred them; then to Daniel Draw- 
baugh’s machine shop. They saw Daniel Drawbaugh there and 
from him obtained information for that part of the article. They 
stayed at the shop about an hour. Mr. Hull and Mr. Drawbaugh 
were together the whole of the time; Nesbit was with Mr. Hull and 
Drawbaugh about balf the time. Mr. Hull is now dead. 

During the visit, Mr. Nesbit looked at the electric clock, and at 
other machinery. Drawbavgh knew that the information was ob- 
tained for the purpose of writing an article to go into this history of 
Cumberland County, and the draught for the article was written then 
and there in Mr. Drawbaugh’s shop by Mr. Hull, and on their arrival 
home at Lisburn, before separating, Mr. Hull handed it to Mr. 
Nesbit (p. 690). From that draught the article was written out by 
Mr. Nesbit and sent to the publishers. The actual original draught 
in Mr. Hull’s handwriting was produced and identified by Mr. 
Nesbit and is printed (p. 692). The article as printed is evidently 
a mere condensation of it; the language and frame of both are the 
same. There is not a word in it about telephones. The witness, 
Nesbit, testifies as follows (p. 691) :— 

“@Y. 32. Did Mr. Drawbaugh tell you on that occasion, or say 
in your hearing, that he claimed to be the first inventor of the speak- 
ing telephone ? 

“A. I have no recollection of it. 

“YY. 33. Ifthe had told you on that visit that he was the first in- 
ventor of the electric speaking telephone, would you have mentioned 
that in your history ? 

“| Objected to by Mr. Lhill, as calling for mere opinion, and hypo- 


thetical. | ia 
"A. I would. 


“@ 34. Had your attention been attracted to the electric speak- 
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ing telephone at that time by reading about it in the newspapers, or 
otherwise ? 
“A. I had noticed it in the newspapers previous to that time.” 


Mr. Nesbit testifies (p. 693) that this article was written abcut 
August, 1878. 

There was an attempt, not to prove, but to assert, under the guise 
of objections entered by the defendants’ counsel in the record, that 
Mr. Hull and Mr. Nesbit were employed by Mr. Scott to write the 
biographies in the appendix to the book. That is entirely untrue, 
and the evidence is explicit about it. The testimony of both Scott 
and Nesbit as to their employment in every case was that their 
employment was to prepare the “ Aistory” of Lower Allen Township, 
the part in the body of the book being entitled the “History of 
Lower Allen Township.” The draught of that “history” produced 
was found among Mr. Hull’s papers. Mr. Comfort, connected with 
the complainants, sent Mr. Coble, who had been somewhat concerned 
in the writing of some of the other parts of the history, to Mr. 
Hull’s widow to get it, and Mr. Coble gave it to Mr. Comfort, and, 
at the same time, or a day or two after, the witness, Nesbit, saw it 
in the room of the complainants’ counsel at Harrisburg. 

It appears that some copies of the history were published with an 
appendix containing the biographies, and others not. The publisher 
thought well of having them in; the editor did not like the notion of 
putting such things in to help the sale of the book (Scott so testified, 
pp. 700, 701). Several persons wrote these biographies. Among 
others, Mr. Hull, in fact, wrote several (Scott, p. 702). Mr. Nes- 
bit says expressly that he does not think that Mr. Hull had charge 
of the biographical part of the book, but the witness thought it pos- 
sible that Mr. Hull might have written Drawbaugh’s, and he, at the 
request of the complainants’ counsel, went to look among Mrs. Hull’s 


‘papers to see if there was anything to be found, but did not find it, 


although he found biographies of some other persons which were 
known to have been written by Hull. Thereupon the respondents 
produced a paper, which they styled “Exhibit Hull Manuscript,” 
which is printed, p. 705. It is a paper written in pencil in the 
handwriting of Mr. Hull, and 7s produced by the defendants them- 
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selves. Obviously Drawbaugh employed Hull to write it, and 
received it from him. 


No. 30. Mrs. McDovell, complts, i, 707, daughter of Mr. Scott, 
testified that she assisted her father in preparing part of the book, 
and that she condensed Drawhbaugh’s biography for publication. 
Neither in the biography nor in the original draught article pro- 
duced by the defendants entitled “Hull Manuscript” is there any 
statement that Drawbaugh is the original inventor of the telephone. 
It is evident that the printed paragraph is condensed from a copy 
of the Hull manuscript. Mrs. McDowell states that it was her 
business to revise and shorten the manuscripts submitted. She 
says the manuscript submitted to her for this purpose was in ink, 
and according to her recollection was in the same handwriting as 
the handwriting of Drawbaugh already put into the case, and 
which was shown her on the witness stand (p. 709). She testifies 
that she has been in the habit of examining handwriting, etc., and 
was not cross-examined in any attempt to contradict or control that 
assertion. Her evidence, therefore, is at least technically competent 
and fairly enough persuasive unless contradicted. Drawbaugh does 
not venture to go on the stand to contradict her, nor to expose himself 
fo cross-examination about this matter. 

In the course of some objections of counsel, complainants objected 
to certain statements made by the defendants’ counsel (see p. 704), 
upon the ground “that 7 does not appear how long the defendants 
have had the paper in their possession, nor why they did not produce 
it before.” Inasmuch as it was produced by them from their own 
possession, and as it clearly was the foundation of the article in the 
book, and the defendants so admit by a comparison they make (see 
p. 730), and as Mrs. McDowell testifies, and Drawbaugh does not 
venture to contradict her, that the paper actually sent to the pub- 
lishers as in Drawbaugh’s handwriting, and as James D. Scott, 
the publisher, testifies that wnen he took Drawbaugh’s subscription 
Drawbaugh agreed to furnish his biography, and afterwards sent it 
to Mr. Scott, it must be taken that Drawhaugh is substantially the 
author of that biography, — written by Hull, copied and revised by 
Drawhaugh, who retained Hull’s original draught. 
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It is perfectly certain that if he had behind him the story which is 
now told of him, he would have said that he was the first inventor of 
the telephone and had it for years before anybody else had. 

James D. Scott, the publisher, solicited the subscription of Draw- 
baugh and took it himself, Aug. 21, 1878 (p. 716). He arranged 
with Drawbaugh then to write his own biography, and took some 
memoranda, but found that Drawbaugh wanted a good deal 
(p. 716):— 


“@. 15. Did you make any agreement or arrangement with him 
about publishing his biography in your proposed book; and if so, 
state generally the nature of that arrangement, and what was done 
on that occasion about preparing his biography ? 

“A. Yes, sir; I agreed to publish a short biography of sub- 
scribers at that time, and in order to obtain this biography I had 
printed slips with questions to be answered; I commenced asking 
him the questions to fill up the slip, and had it partly filled up wheu 
I found that I couldn’t get in all he wanted on my slip; and I told 
him he had better write out a little sketch of what he wanted for 
himself; and he thought so too; and we agreed to leave it that way, 
— for him to write out a short sketch of his history and mail it 
to me. 

“@. 16. Did you afterwards receive that sketch by mail? 

“A. Yes, sir.” 

This sketch, received by mail, was the one which he handed to his 
daughter, and which she condensed into the book (ans. 16, 21-4, 
pp. 717, 718). 

The respondents’ counsel here undertook under guise of an objec- 
tion to put into the deposition his own allegation that Mr. Hull, in 
whose handwriting the original paper was, was one of the agents 
of Scott for preparing the biography ; but nobody had previously 
testified that he was, and Mr. Scott, upon being at once asked 
(Q. 17, p. 717), explicitly declared that Hull was never employed 
by him, nor asked by him to write Drawbaugh’s biographical sketch, 
nor ever spoken to by him on the subject. 


“Y. 17. Was or was not Mr. Huil employed by you to prepare a 
biographical sketch of Mr. Drawbaugh for publication in this book? 

“A. He was not employed to write biographical sketches. 

“@. 18. Did you ever ask Mr. Hull to write a biographical sketch 
of Daniel Drawbaugh ? 


“A. No, sir. 
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“@.19. Did you or did you not ever have any conversation with 
Mr. Hull with reference to writing a biographical sketch of Mr. 
Drawbaugh for this book ? 

* A. I never did, I don't think. 

* @. 20. Did you or did you not ever ask any one to prepare for 
vou a sketch or the materials for it, except in the suggestion made 
to or by Mr. Drawbaugh on the occasion when you took bis sub- 
scription ? 

©" A. Ithink not; I don’t recollect that I did. 


There is not the slightest attempt at evidence to the contrary. 

Finally, Mr. Scott says that Drawbaugh said nothing to him 
about his being the first in the world who had invented or made an 
electrical speaking telephone, and he is sure that if that had been 
stated to him by a man whose biography he was about to publish, 
it could not have escaped his mind (p. 718): — 

“@. 25. At the time when you were at his shop and got his sub- 
scription and talked to him about his biography, did he or did he 
not tell you that he was or claimed to be the first man in the world 


who had ever invented or made an electric speaking telephone ? 
“A. No, sir; he didn’t tell me anything of that kind.” 


No. 32. Stobert G. Foust, complts, i, 732, was canvassing agent 
for Scott, having had a good deal of experience with G. M. Hopkins 
and other publishers in a similar capacity. He did not take Draw- 
baugh’ssubscription, but delivered the book tohim. Drawbaugh did 
not have the money ready at the time, and offered to give his note, 
and Foust went back a second time, hoping to get the money, but 
finally took the note. He therefore had two interviews with him in 
February, 1879, the date being fixed by the note. He opened the 
book at the two places where Drawbaugh was mentioned, showed him 
the sketch of Eberly’s Mills and of his shop, and his own biography. 
Draw baugh objected that it was not so long as he expected, but said 
it was all right. 

Upon cross-examination (p. 738) Foust said that he thought the 
subject of telephones was mentioned while he was there. Drawbaugh 
made no objection to taking the book, took it and gave his note. 

The defendants’ counsel attempted by a bold assertion in one of 
his questions to entrap the witness into saying that the copy of the 
history given to Drawbaugh did not contain the biographical sketch. 
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The witness denied this and asserted that it did. Inasmuch as the 
defendants have not produced a particle of evidence on the point, 
and have not dared to put Drawbaugh on the stand, it must be taken , 
that all this witness’s story about the conversation and transaction is , 
true. 

We have got it, then, that this “ history” was written in Draw- 
baugh’s shop, and was approved of by him; that the biography was 
Surnished by him, and, as printed, was approved by him. 


There is other explicit and convincing proof that the best which 
Drawbaugh had to show in the fall of 1876, and in the spring of 1877, 
when Mr. Bell had become famous, was the practically worthless 
tin-can instrument B; and that in the spring of 1878 he repeated 
to other persons, under peculiarly convincing circumstances, the 
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disclaimer of invention which, about the same time, he made to Mr. 
Matthews, and which Mr. Matthews published in the Baltimore 
American. 

An important witness upon this, and upon all parts of the 
case is 


No. 14. Theophilus Weaver, 377.—Age, forty-nine ; Harrisburg ; 
solicitor of patents, mudel maker, etc. This witness, whose relations 
with Diawbaugh upon the subject of inventions and patents were 
peculiarly intimate from 1867 until this suit began, had no knowl- ‘ 
edge that Drawbaugh had a speaking telephone before 1876, never 
heard that Drawbaugh claimed to be the first inventor of the »peak- 


ing telephone until this suit began. In the spring of 1878 he was told ihe 
by Drawbaugh that at an early date he had experimented in attc mpt- 
ing to make a speaking telephone, but had failed and given up the 


ilea, and had not done enough to be considered the inventor. This 
witness was a patent solicitorat Harrisburg. He was also an inven- 
tor. His personal relations with Drawbaugh have been rather inti- 
mate since 1867. Their intercourse with each other chiefly turned 
upon questions and matters relating to patents and inventions; 


Drawbau-h, from time to time, consulted him about patents, and got 
him to look up various questions in the patent reports upon the 
state of the art on various subjects; and Drawbaugh, in turn, some- 
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times assisted Weaver by his mechanical knowledge. Weaver 
applied for some patents for Drawbaugh in 1878. In 1875 he had 
charge of some patent matters, and an interference for the Axle 
Company (then carrying on business in Drawhaugh’s shop), and, in 
that capacity called and examined Drawbaugh as an expert witness 
and model maker. 
In 1879, as solicitor for Drawbaugh, he prepared Drawbaugh’s 
preliminary statement in the faucet interference, and assisted in 
carrying on the controversy. He was not only a patent solicitor, 
but was himself an inventor, having taken out a dozen or twenty 
patents on his own inventions, and was to some small extent an ex- 
ploiter of inventions for himself and others. Occasionally he visited 
Drawbaugh’s shop, and from time to time Drawbaugh came to his 
house and office, their intercourse on such occasions generally turn- 
ing upon questions of inventions and patents and mechanisms. 
Drawbaugh never spoke to him on the subject of the speaking tele- 
phone until the spring of 1878. It is certain from the situation of 
this witness and the relations of these parties, that if Drawbaugh 
had bad an operative speaking telephone from 1867 to 1876, which 
he even thought fit to patent, and which he desired to patent, hesi- 
tating only for lack of ready cash to pay the expense of doing it, he 
would have disclosed it to this witness. The fact that this witness 
knew nothing of the alleged instrument under all these circumstances 
is absolutely conclusive against the claimant’s case. That he did 
not even hear of it is certain. 
These are the principal facts which are spread through two days 
of direct examination, and seven days of cross-examination, in the 
deposition of this witness. The great effort made on this unusually long 
cross-examination, shows the importance the defendants attached to 
this deposition. The facts which we have stated, and on which the 
value of this deposition rests, are, every one of them, proved by evi- 
dence absolutely independent of the credibility of this witness, except 
those as to the statements Drawbaugh made to him in the spring of 
1878, and as to those, inspite of their crushing effect, Drawbaugh did 
not venture to go on the stand and deny them or qualify them. His 
counsel called two hundred witnesses in rebuttal, but did not call 
him. 


| 
t. 


COMPLTS’ PROOFS — NO. 14, THEOPHILUS WEAVER. 383 


Mr. Weaver was originally a school teacher, and became principal 
of the Boys’ High School, at Harrisburg, in 1864. At that time he 
made some inventions which he patented. He continued to make 
more, and this led him to take out patents for others, to make pat- 
terns, build experimental machinery, introduce and sell some of his 
own patented articles, and soon. These are matters of public record ; 
he specified some of the early patents of himself and others which he 
took out. Drawbaugh’s acquaintance with him is proved by Draw- 
baugh’s own deposition; by the uncontradicted statement of Mr. 
Weaver, that he had business transactions with Drawbaugh as early 
as 1867; by a friendly letter upon a mechanical question which 
Drawbaugh wrote him in 1872, and which happened to have been 
preserved; by the Patent Office files and printed testimony in the 
Axle Company’s case (1875), especially the deposition of Drawbaugh, 
and his examination by Mr. Weaver; by the certified papers from the 
Patent Office, showing Weaver's connection with Drawbaugh’s pat- 
ents; by Drawbaugh’s deposition (defts, ii, 991) :— 

“XN Y. 1088. Did you ever consult Mr. Theophilus Weaver, of 
this city, in relation to any invention of yours relating to vibrating 
signs operated by electricity, or in relation to the Brush patents on 
electric light apparatus ? 

“A. Ido not remember; he drawed up specifications for me 


on other inventions, and I often asked him to make search for me 
on different inventions ; but don’t now remember what.” 


P. 1023. “X QY. 1222. Do you remember that Mr. Theophilus 
Weaver was Mr. Kline’s counsel in that proceeding ? 

"A. Yes, sir. 

“XN QY. 1223. Had you known him before that? 

“A. Yes, sir.” 

Drawbaugh’s own deposition as an expert and model maker, taken 
by Weaver in that interference in 1875, was shown Drawbaugh, 
confessed by him and put in evidence. 

That Mr. Weaver knew nothing of the talking machine is shown, 
jirst, by the fact that although the defendants were engaged in col- 
lecting testimony for this controversy six months before the suit was 
brought, before they had published their claim to the world, and 
before the Bell Company had a suspicion that any such claim existed 
or would ever be made, they never took Mr. Weaver's affidavit. And, 
second, it is proved by passages just quoted from Mr. Drawbaugh’s 
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deposition ; he could not have made x-ans. 1063 if he had ever con- 
sulted Weaver about his talking machine or showed it to him; for 
Weaver, with his knowledge of machinery and patents, would have 
been worth more, ten times over, than any witness or all the witnesses 
called fur the defence, if Drawbaugh had ever shown him an operative 
instrument. But it would be, in the nature of things, impos-ible for 
the defendants to have had testimony from Mr. Weaver to support 
such a story as they tell; for, if an operative electric speaking tele- 
phone had in 1872, or in any other year before they were known to 
the world, been shown to Mr. Weaver, or any patent solicitor, no 
matter how poor the inventor had been, and whether he was willing 
to give a half or any portion of the invention to get a patent taken 
out, an application would have been on its way to Washington before 
forty-eight hours had elapsed. The fact is, it is impossible that any 
man of respectable intelligence, knowing anything about patents, 
could have known of the existence of an operative speaking tele- 
phone at the time al’eged by Drawbaugh, and not have used it or 
gone to the Patent Office with it. It is impossible that a witness of 
such a character could ever be called to prove the long continuance 
of a fact which, if it came to the knowledge of such a person, could 
not have remained a fact, —and that is the reason why Drawbavgh 
has called no such witne<s and cannot find one. 

It will thus be seen that the chief value which we could wish to de- 
rive from Mr. Weaver's deposition is given by facts which do not rest 
upon his oral statements, but which are proved by papers, or con- 
fessed by Drawbaugh. We say this, because his cross-examination 
was nothing but a series of attempts which we can properly call 
scandalous to assault him and insult him; but not one of them suc- 
ceeded at the time, and not one of them has been followed up during 
the year, nor among the two hundred witnesses called by the defend- 
ants in rebuttal, and so we have a right to say that not only were 
these assaults unfounded, but the defendants when they made them 
in his cross-examination knew they were unfounded. They consist of 
a series of scandalous insinuations put into the questions, and of 
nothing else. We, however, were not quite content to let the mat- 
ter rest there. Some of these insinuations could be met by docu- 
ments directly, and others by the memory of the various persons who 
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had been clients of Weaver. We called enough of those persons 
to show that there was no foundation for the assaults ; others of them 
were interested in the Drawbaugh Company, or had been witnesses 
for Drawbaugh, and they were not inquired of. Not a witness sub- 
sequently called by the defence referred to Mr. Weaver, nor to any 
of the matters menti»ned in his depusition; no attempt has been 
made to contradict him, 

Mr. Weaver’s deposition in detail is as follows : —- 

Is forty-nine years old. He states his occupation to be solicitor 
of patents, pattern maker, builder of experimental machinery, manu- 
fucturer, ctc. He became principal of the Boys’ High School in 
Harrisburg in 1864, and has lived there ever since. In that year he 
patented an improvement in school desks, and has since then taken 
out a dozen or more patents on his own inventions, a list of which he 


gives, running through a series of years. He had some professional 


assistance in prosecuting the applications for his earlier patents, but 
soon dispensed with that, and in 1868 began to take out patents for 
others. He names the first and several others which he took out; 
so that, if there was any doubt about the matter, he could have been 
and would have been contradicted by the records of the office. 

In 1866, he and Mr. Isaac Lloyd, « witness afterwards called by us 
(complts, ii, 1264; p. 4383, ¢nfra), purchased an invention, the con- 
struction of which required a stamping machine. They heard that 
Mr. Drawhaugh had made a machine of that kind for another purpose, 
and be and Mr. Lloyd went t» see Mr. Drawbaugh in the spring of 
1867, and he then made his acquaintance. Drawbaugh did not build 
the machine for them, but once came to the michine shop where it 
was being built and spoke of some changes which had better be made 
in it; and the witness again visited his shop in consequence of 
that conversation. He sawa number of devices there, and says that 
Drawbaugh seemed to take pleasure in showing them (pp. 377-79). 
He has been there generally once a year, and sometimes oftener ever 
since. Drawbaugh frequently called at his office between 1867 and 
1877, and their conversation would run upon inventions. He had 
in his office the Patent Office Reports and the Official Gazette, and 
Diawbaugh’s statement that he often asked the witness to 
make search for him on drfferent inventions is true. Witness 
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mentions certain instances which he particularly remembers where 
and when he met Drawbaugh and conversed with bim upon 
mechanical subjects. He met Drawbaugh at the State fair 
about the Ist of October, 1868, and says that Drawbaugh was 
at that fair exhibiting a nail machine and rotary pumps, while the 
witness was also there exhibiting his inventions. He met Draw- 
baugh again at the State fair in 1869, exhibiting his rotary faucet 
and retary pump, while the witness was again exhibiting one of his 
own inventions. Witness refers to the newspaper reports of the 
period which mention Drawbaugh’s exhibition (p. 381). In 1869 
he was told by the defendants’ witness, Dr. J. W. Moffitt, that 
Drawbaugh was the original inventor of the Giffard injector, and 
in speaking to Drawbaugh on the subject, Drawbaugh gave him the 
impression that he claimed to have been the first inventor of it, 


though he never knew any foundation for this claim except the 


assertions which Drawbaugh then made; and the witness adds (p. 
382) :— 

* This opened my mind to study Mr. Drawbaugh carefully, either as 
an inventor of greater claim than I supposed he was, or that he was 
in the habit of talking in a visionary manner; that is, imagining 
that he was an inventor, when perhaps he was not really that char- 
acter.” 


Considering that Drawbaugh professes to have invented the Gif- 
fard injector, the magneto telegraph, the dial telegraph working by 
magneto currents, the autograph telegraph, the magneto key, the 
fire alarm, the electric clock, the phonograph, all known forms of 
speaking telephones, and all principal improvements of detail in 
them, it is not very difficult to know which category to assign him 
to. 

Witness remembers particularly a discussion with Drawbaugh in 
the summer of 1871, about an invention of his own. Witness 
says that in 1867 and 1868 he had a good deal to do in connection 
with defendants’ witness, Dr. Moffitt, who now claims to have 
known of Drawbaugh’s talking machine at a very early date. He 
took out some patents for Dr. Moffitt, the first as early. as 1868, and 
assisted him in improving the devices patented. Made an invention 
of his own in connection with that and sold it to Dr. Moffitt for 
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a few dollars, and took out a patent for Dr. Moffitt on an invention 
of the doctor himself. Afterwards, in 1873 and 1874, he took out 
two more patents for Dr. Moffitt, May 6, 1873, Feb. 24, 1874 (pp. 
383-5, 389). Dr. Moftitt alleges in his deposition that he talked 
and understood through a talking machine at Drawbaugh’s shop in 
1873; if that were true he certainly would have mentioned it to 
Weaver; yet he never did. 

In 1872 he consulted with Drawbaugh about a rotary engine which 
he was preparing an application on, and Drawbaugh referred him to 
some previous descriptions of something of the kind, and wrote him 
a letter about it, which happens to be preserved, and which is put 
into the case (p. 386). Its importance is in showing the relations 
of the parties. 

In 1873 Mr. Isaac Lloyd, of Harrisburg, school teacher, and a 
friend of Drawbaugh’s, to:d the witness about Drawbaugh’s magnetic 
clock, and Mr. Lloyd and witness went to Drawbaugh’s shop to 
see it. He describes the clock and says that Drawbaugh showed cer- 
tuin other devices of his at the time (p. 387). Lloyd confirms this. 
(See abstract of Lloyd’s deposition, p. 433, infra ) 

In August, 1874, Drawbaugh and Wilson Baer came to his office 
and mentioned something relating to car couplers, upon which the 
witness then had an application pending, the date of which he fixes 
by an official letter as Aug. 25, 1874 (p. 387). 

In 1875 the witness was counsel in an interference case on Kline’s 
axle patent, which he had reissued. As the Kline Axle Company was 
then carrying on business at Drawbaugh’s shop, with Drawbaugh as 
their foreman, Weaver frequently met Drawbaugh, and examined 
him as a witness (p. 388). The dates of the Kline patent and the 


papers relating thereto bear out this assertion. At the beginning 


of March, 1876, witness contemplated a bargain with the Kline Axle 
Company to purchase their machinery and stock and carry on their 
axle business himself. With that in view he went twice, at least, to 
Drawbaugh’s shop, where that business was carried on, to make a 
rough estimate of the property, and finally to make a care!‘ully item- 
ized inventory which he produces, dated March 2, 1876. He says 
that while there, on that occasion, and when waiting one morning 
for the others to come, he and Wilson Baer were shown all through 
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the place by Drawhaugh, who exhibited and explained a large num- 
ber of devices which he had made. Among them were an electric 
fire alarm; a dial telegraph, which the witness thinks he had seen 
before; x magnetic clock, which the witness had seen before ; a car- 
pet rag needle; a new lathe which he was making; a stamping ma- 
chine for stamping tin plates; and while examining these things 
Drawbaugh took them into all the rooms on the upper story, to wit, 
the large room and the two small rooms, one of which was his private 
work room, and the other of which was his private office room, so 
called. According to Drawbaugh’s story all his telephones were 
kept in some of these rooms (pp. 390-2). Mr. Weaver saw none. 

Wilson Baer was a witness called bythe defendants (No. 101, 
defts, i, 663; p. 198, supra). If this story were not true, or if on 
this occasion any speaking telephones were tried or seen, Mr. Wil- 
son Baer would have been called in reply to say so. He was not; on 
the contrary, he substantially confirms Weaver, for his deposition 
only amounted to the statement that he had a vague kind of an im- 
pression that Drawbaugh once said something to him about a speak- 
ing telephone, but he has no recollection of ever seeing any. Mr. 
Weaver adds that though he has named certain interviews which he 
specifically remembers, he had others with Drawbaugh during the 
years in question, and that their conversation generally related to 
their own inventions and sometimes to the inventions of others (ans. 
73-4, p. 392). 

He then testifies (p. 393) that during all those years and down to 
the end of 1877 he ha never seen any electric speaking telephone 
made or purporting to be made by Drawbangh, and Drawbaugh had 
never told bim that he had made an electric speaking telephone. 

During the Centennial year, 1876, the witness learned of the exist- 
ence of Mr. Bell’s telephones from the newspapers and heard of them 
also in the beginning of 1877. He is perfectly certain that if Draw- 
baugh, before he had heard of the existence of Bell’s telephone, had 
ever disclosed to him or shown him a practically operative telephone, 
he would have prepared an application at once, whether the ap- 
plicant could pay the fees or not. It hardly needs testimony to. 
satisfy the Court that he or any other solicitor would have done so. 
In the spring of 1876, witness was preparing to go into the busi- 


COMPLTS’ PROOFS — NO. 14, THEOPHILUS WEAVER. 389 


ness of manufacturing axles, which up to that time had been a failing 
business under the Kline patent, though his negotiations ultimately 
fell through. He was in a position to find the means and credit for 
that business, and he says that if Drawbaugh had had a speaking 
telephone at that time and disclosed it to him, he would have aided 
him to take out a patent and to manufacture them. 

Then the witness testified (p. 395) :— 


“@. 80. You know what your relations with him were during the 
years you have testified about, and how freely you and he conferred 
with each other. I wish to know whether your relations were or were 
not such that he could have had practically operative and successful 
electric speaking telephones during a considerable portion of those 
years, made by him before they were heard of elsewhere, and which 
he was disposed to show to his friends generally, without showing 
them or mentioning them to you? 

“A. Under the circumstances to believe that such was the case 
is such a strain in the situation of men and things that it is incredi- 
ble, if not impossible, to believe that he had such an invention reduced 
to practice, und shown it to so many others, and not have shown it 
or mentioned it to me.” 


It was hardly necessary for the witness to say that. It was a self- 
evident proposition, and yet the hypothesis in the question is only 
the repetition of what is alleged by Drawbaugh to have been his con- 
dition. 

In the early part of 1878 Drawbaugh had sold an interest in his 
alleged magnetic clock invention to Grissinger and Shettel. Wea- 
ver did not know these gentlemen, but Drawbaugh brought them to 
him to take out a patent on the clock. The first application con- 
nected with it was filed May 27, 1878, as shown by an official paper. 
At that time Mr. Weaver, like every one else, had noticed the 
growth of the speaking telephone which had that spring been intro- 
duced into considerable extensive use in Harrisburg, and he had also 
shortly before seen the newspaper article already referred to, which 
contained the first mention of Drawbaugh’s connection with the tele- 
phone as an improver (p. 397). | 

It is inthe Harrisburg TZelegraph, April 18, 1878, and is, — 

“ Daniel Drawbaugh of Eberly’s Mills, the mention of whose won- 
derful clock was first made in the columns of the Telegraph some 
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time ago, is now engaged in the construction of a new telephone. If 
it is as great a success as the clock, Mr. Drawbaugh can be congrat- 
ulated.” 


While preparing a long and elaborate application for a patent on 
the clock, Drawbaugh, referring to telephones and to a particular 
contrivance he had thought of, stated (p. 398) that 


“he, too, had experimented on the electric telephone years ago, and 
before Bell came out with his invention, and that he had some re- 
sults, but that they were not of such a satisfactory nature as to go 
ahead at the time with his experiments; that he had given up his 
experiments for the time being, and now it was too late for him to 
hope to have any standing as the inventor of the electric telephone ; 
but that he had some results, and that he had experimented consid- 
erably, and had also experimented on the phonograph before Edi<on 
came out; and, since Edison came out, he had experimented further, 
using not only thin membranes as_ part of the means or as the dia- 
phragm of the apparatus, but that he had also used pretty thick 
plates, and found that they answered as well, if not better, than 
thin diaphragms. 

"Q. 91. Did he say anything about connecting the clock with a 
phonograph or telephone or acoustic instrument? 

‘4, Yes, sir; he did. I believe that was mainly his object in 
opening the conversation. He stated he had not yet constructed 
the appiratus, but he was about to construct it. The device, he 
said, was intended to increase the compass or loudness of the 
sound, and it was to be used in connection with either the 
phonograph or the telephone, and to be an attachment not only tor 
his magnetic clock, but for clocks of other kinds than magnetic. The 
purpose of the device was to be to cause the clock to announce the 
hours vocally, instead of striking the hours as in the usual manner. 
He, at that time used a piece of the paper which I had lying on my 
table, on which I had sketched a part of the specification on one 
side. And he made a sketch in pencil, which he said would give me 
an idea of the device referred to. He said it was to operate on the 
principle of a vibratory long-arm lever, which, by having a vibratory 
touch given it some distance in from the end of the long-arm, would 
enhance the vibration of the end of the long-arm. He spoke to me 
on this wise, that he thought it was still patentable, and meant to 
make application on it for a patent. But that he did not feel inclined 
to let the Grissingers, or party who were partners in the clock, have 
au footing in that invention, unless they would come out fair and 
square on the clock first. He stated he had experimented somewhat 
on the device in question, and believed he had good results. 

“Q. 92. Will you please produce the sketch referred to in your 
answer, as made by Mr. Drawbaugh on that occasion ? 
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“A. This is the sketch. 
“[ Witness produces sketch, which is put in evidence, and marked 
‘Complainants’ Exhibit Drawbaugh- Weaver Sketch of 1878.’ | 
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“@Y. 93. Did the statements and assertions he then made to you 
make a distinct impression on your mind at that time as to whether 


/ 


_ Mr. Drawbaugh had, or had not, made a practically operative speak- 


ing telephone apparatus before Mr. Bell’s invention was published ? 
And if so, what was the impression it made on you in that respect? 

“A. I can’t say that it made any decided impression, except so 
far as it prompted me to make further inquiries how far he had gone 
in his experiments at that earlier time. 

“QY. 94. Did you make further inquiries of him on that topic at 
that snme interview? 

“A. Yes, sir, I did. 

“QY. 95. And what was the result on your mind, at the time of 
such inquiries, from the statements he made in re-ponse to them. 

“A. I regarded his case us almost hopeless, if not altogether, 
even as a successful experimenter, as he gave me to understand he 
had nothing to show how far he had gone in his earlier experiments. 
What he had used before was detached, and could not be gathered 
together; besides, he did not appear to have reduced it to practical 
form. I then dismissed the subject from my mind, and I don’t 
think we ever afterwards approached the subject when we came to 
gether; at least, not in an earnest way, or with a view to taking out 
a patent, or doing anything at all in the matter. 

“Q. 96. If his statements had been such as to convey to your 
mind or leave upon your mind the impression that he had gone far 
enough, according to his own statements even, to be entitled to 
claim to be the first inventor of the speaking telephone, would you, 
or would you not, have followed up the matter with a view to taking 
out a patent, or doing something about it ? 

“A. I believe I would have followed up the matter without 
delay, and would have taken proper steps at least to make an appli- 
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cation for a patent on the invention. I came to this conclu-ion be- 
cause I have taken an interest in others’ patents before this, even at 
the risk of having an interference suit through it, when the case 
seemed to be a clear one.” 

P. 458. “X Q. 469. Have you testified to all that Drawbaugh 
said to you about the telephone at that interview ? 

“A. It is quite likely that there was more talk on the subject 
than I have embodied in my answers to questions. 

“X @. 470. State anything else that you remember that he said 
to you about telephones at that interview which you have not al- 
ready testified to. 

“4. It occurs to me that he stated that about the time that he 

gave up experimenting the country people had laughed at him a 
creat deal, and made lght of him; that he was vetting beside him- 
self, or something to that effect, to experiment on things of that kind, 
and that he had given it up, and hadn’t done anything at it fora long 
while. 

“X QY. 471. Have you now testified to all that you can remem- 
ber that he said about telephones at that interview ? 

“A. Ihave given about the substance of it, only I remember we 
had some talk of what he had really done and accomplished, or 
rather, failed to accomplish. One thing I recollect, that the unap- 
preciation of the country people was very great against him, he 
said. The impression left upon my mind was that what he had 
accomplished had come as a result after experimenting on the mag- 
netic clock. I never heard him say'that he had experimented on tele- 
phones before he had experimented on his magnetic clock. He left 
me under the impression that the experiments on the magnetic clock 
brought on the other experiments on telephones. At least, I never 
had knowledge that the opposite was the course of his experiments 
until I heard it afterwards trom others.” 


P. 461. “X Q. 483. Referring now to that private interview, 
no one else being present, is your recollection of what took place at 
that interview very full, clear and distinct, or not? 

“A. I cannot say that it is very full. The main parts were very 
impressive to me at the time, and I believe they are clear in my 
mind yet. I remember Mr. Drawbaugh’s attitude very clearly as 
we talked about it. We were standing at a little work-table at the 
south end of my room or office, both standing, when he said it to 
me; and most of the conversations occurred right there, until, a 
little while after, we went over to the other end of my room, where 
my writing table is, and my library, and there he made the sketch 
which I bave offered.” | 


“X Y. 495. Now, will you please, from your unaided memory, 
set forth in the order in which it occurred all the conversation be- 
tween you and Mr. Drawbaugh at that interview, on the subject of 
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telephones, to the fullest extent of your present recollection, and 
giving the exact words used, so far as you remember them? 

“A. I cannot give his exact words, or mine either, at that time, 
only remembering here and there certain expressions. Mr. Draw- 
baugh did say, edging up to me as we stood at the table at the south 
end of my room, ‘I, too, experimented on telephones.’ ‘Did you?’ 
said I, ‘when was that?’ ‘It was longago. It was before Bell’s 
telephone came out. I was at it a good deal, and I had some re- 
sults, too. The country people made so much fun of it and me, | 
gave it up.’ I made some inquiries then, what he might have done 
at that early period. The impression left on my mind by his words 
then was that he had begun experimenting to make a clock tell the 
hours audibly and loud without striking them in the usual way. 
I could not understand then, and never could since, how he could 
connect a telephone with a clock; but I understood from that con- 
versation that his experiments were with temporary apparatus — 
something gotten up in a temporary way — that he had nothing to 
show on hand then like a speaking telephone by which he could 
prove that he had ever reduced it to practical form in those early 
experiments. He stated that his experiments, for whatever purpose 
in view he had, were not altogether satisfactory, but he had some 
results. I put it sharply to him, to see if he might have a chance 
to establish a claim as the first inventor of the telephone. He ad- 
mitted it was too late; he had given up, and now it was too late, 
and he would not pretend now to put in a claim for it, but that he 
still thought that he could get valuable improvements patented. 
Then came up the main subject, why he came to me at that time; 
to consult me to take out a patent some time on something related 
to that sketch on file in my testimony. The impression left on my 
mind was, that he had obtained no good results from those early 
experiments, from the fact that the country people ridiculed him so 
much about it, as I thought then, that if he hid obtained satisfae- 
tory results the country people would have applauded him; but I 
did not state that to him. He seemed to have gotten his mind off 
that subject of early experiments, and had attached no importance 
to it himself. Before making the sketch he stated that he had also 
experimented on something like the phonograph before Edison 
‘ame out with his invention on it; that he had mide various experi- 
ments to get good vibrations with plates or disphragms. That is 
about all IT can remember. 

“X QY. 496. Have you now stated in your last answer all that 
Mr. Drawbaugh told you about the telephone at that interview ? 

“A. He stated the object of that last device, to which the sketch 
referred, was to improve the delivery of the sound in some way, to 
make it louder, and that it might be used in connection with a tele- 
phone, as well as with a phonograph, if I remember rightly. At any 
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rate, it was to improve the loudness of the clock’s announcement of 
the hours, and before leaving, I believe he requested me to give him 
a cut or book to show the construction of the human ear, stating that 
he would like to study the drum of the ear; that is, the tympanum 
and the little bones near it inside. I searched my library in the 
dwelling house, and I found ‘Hooker’s Elementary Physiology,’ 
which I gave him. It had acut which pretty well illustrated the 
human ear, and he took it along. He never told me he had a tele- 
phone as such, — not before that time, nor at that time. 

“X QY 497. Did you understand from his conversation at that in- 
terview that the only thing be had been working on in the nature of 
a telephone, up to that time, was the device which he had purposed 
to use in connection with the clocks? 

“A. No, sir; not quite in that way, because he commenced talk- 
ing about telephones first without reference to clocks, because he 
mentioned clocks in the after pait of the conversation. I may only 
wrongly have inferred that, and got telephones and phonographs a 
little mixed in the after part of the conversation, for [ Know that he 
mentioned Bell’s name in the first part. 

“X Y. 498. Then you did, at the time, infer that the telephone 
which he had been working upon was to be used in connection with 
a clock, did you? 

“A. In theafter part of the conversation. Jt did not appear im- 
possible, so far as I understood it then, and he talked of both in 
connection with his proposed improvement. That was a part I 
didn’t fully understand. 

“X Y. 499. What did not appear impossible, so far as you under- 
stood it then? 

“A. That his improvement might be used with a telephone, and 
both with a clock, but how I could not understand. 

“X Y. 500. Did he make any sketch or sketches to show how 
his telephone was constructed, except the sketch which you have put 
in evidence? 

© A. No, sir; not that I recollect. 

“X Y. 501. Did he tell you that he had been able to actually 
talk through his telephone, or been able to get words through it, so 
as to be distinctly heard and understood through the medium of 
electrical transmission ? 

“A. No, sir; it was only on reproducing some kinds of sound. 
Speech was not mentioned, except in connection with the new im- 
provement. 

“X Y. 502. What kind of sounds were those mentioned as re- 
produced, or intended to be reproduced, by it in its original form ? 

“A. The kind was not stated. Only to repeat sounds. 

“X @. 503. State just exactly what he said about that, as fully 
and clearly as you remember it. 
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“A. I think I have stated the exact words—‘to repeat sounds.’ 
I am not positive. It is too long for me to remember the exact 
words. 

“YY @. 504. Did he say they were to be transmitted or repeated 
by electricity ? 

“A. He didn’t mention that. Itook it for granted that he was 
experimenting by the aid of electricity. 

“X Q. 505. Didn’t you ask him whether he had ever transmitted 
speech by his apparatus ? 

“A. I did, when I asked him whether he had a practical work- 
ing telephone. He said he had nothing to show now or then. That 
what he had used was only a temporary contrivance. I didn’t put 
the question in the words of your question.” 


“X QY. 513. Did you ask him the direct question, whether he 
had any of his experimental machines that were made before this 
new improvement, or whether they were in existence? 

“A. I think I did, only in reference to his earlier experiments. 
He had partly stated that matter already himself. 

“XN @. 514. What had he said about it already himself? Give 
usas nearly as possible his words, if you can remember them. 

“A. I have already stated, as near as I can recollect, that what 
he had used was a temporary apparatus, taken apart and put away, 
and he didn’t know whether he could get it together again. It was 
only to try an experiment, he said. That is all I can recollect 
of it, 

* X¥ Y. 515. Did he say that he had given up his telephone ex- 
periments before Bell had entered the field, or afterwards? 

“A. I understood it was befure Mr. Bell came out with his 
telephone. 

“XN Y. 516. Was any mention made as to the time when Mr. 
Bell came out with his telephone ? 

“A I have no recollection of any particular date being men- 
tioned. 

“XN @Y. 517. Did he teli you how many different forms of 
telephones he had gotton up before he gave up his telephone ex- 
periments ? 

“A. No, sir; he only said he experimented a good deal. 

“X @. 518. Did he tell you whether he experimented on the 
magneto telephone or carbon telephone in those experiments of 
his ? 

“A. He didn’t specify.” 

“_X Q@. 521. When you asked him about his telephone experi- 
ments, I understood you to say that you asked him only about his 
earlier experiments: is that su? 

“A. Yes, sir; and up to the time of Bell’s patent. 
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“XN Q. 522. State exactly what question you did ask him on that 
point. 

©“ A. I mainly let him talk. He opened the talk, and now and 
then I put in a word to get him to tell what he had done before. 
He told it pretty much all of his own accord. I wanted to know 
what be had done, and what shape he was in, to see if he could sub- 
stantiate his claim as the prior inventor of the telephone. 

“ X Q. 523. Did he tell you when he first went to work at tele- 
phone experiments ? 

“A. No, sir; but it was long ago, he said. 

" X Q. 524. Did you get the idea that it was about the time of 
Bell’s patent, or several years before that time? 

* A. 1 don’t know how long befcre Bell’s patent, but be said that 
his crude experiments were before Bell came out, —a good while 
before Bell came out. 

“ X @. 525. Was the date of Bell’s patent mentioned in that in- 
terview, or anything said about it? h 

“A. No, sir. 

“_X Q. 526. Did you at the time of that interview know the date 
of Bell’s patent, or either of them? 

“A. Only the one patent, the Centennial-year patent. 

“XN &. 527. Did he state that he had given up his telephone ex- 
periments before the date of Bell’s Centennial-year patent, or after 


~ 


it? 
“A. Not inso many words, but so it was conveyed to my mind, 
that he gave up his experimenting before the Centennial year; but 


what was in Mr. Drawbaugh’s mind I cannot tell. I supposed it 
wis commonly understood that Bell came out publicly about the 
Centennial year. : 

“[{Last clause of the answer objected to by Mr. Hill as irrespon- \ 
sive, mere opinion and incompetent. | 


“X YY. 528. When he said that he had had some results in his 
earlier experiments, didn’t you ask him what those results were ¢ 

“A. No, sir; he went on and stated them of his own accord. 

“X @Y. 529. Well, what were they, according to his statement? 

“A. He said he had some results in reproducing sounds, only in 
a general way. He didn’t particularly lay stress on what is now 
known as articulate sounds. He didiwt mention speech or words. 
I didn’t know but what they were musical sounds, as he didn’t 
specify. 

“X Y. 5380. And you didn’t ask him whether they were musical 
sounds or not? 

“A. No, sir; I thought that was understood that the telephone 
was to deal with speech, but speech was not mentioned. 

“XN @Y. 5381. Did he use the expression —the words — that he 
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had given it up, or some other form of expression; and if so, 


what ? 


“A. That is what he said. 
"XQ. 532. 


ee 


A. 


Did he stite why he had given it up; if so, why? 
Both because it wasn’t fairly practical or successful, and 


because he was ridiculed by the country people. 


« X Q. 533. 


point. 


Give his language as closely as you can on that 


“A. It is only a general impression I have clear, but it appears 
to me he said, ‘I was much opposed and laughed at by the people. 
It wasn’t altogether successful. 
up, and now it is too late for me to hope to have any standing or any 


show. 


I had some results when I gave it 


I didn’t go far enough; but I still think I could get up some 
> : > 


improvements on it. They haven’t got it yet. 


The drawing referred to, given above, is bound in complts, iv, ex- 
hibits, p. 363, being the upper one on that page; the lower one on 
that page is a rough copy of it made by the witness Weaver when 
on the stand, at the request of the defendants’ counsel, and lettered 


for better explanation on cross-examination. 

This story, told by Drawbaugh to Weaver in the spring of 1878, 
about the same time that he told the same story to Matthews, Gris- 
singer and others (pp. 369, 371, supra, and p. 409, infra,) is not 


It is his own claim, made in his own be- 


evidence for Drawbaugh. 
half, to an invention which as Mr. Bell’s invention had attracted great 


attention, and for a year had been meeting great commercial success, 


and was beginning to be assailed by many hungry claimants. 


statements do not in law prove that he had done as much as he al- 


leged then and at the very time alleged; indeed, under the circum- 


stances, and considering the ordinary habits of inventors, they are not 


But they conclusively establish 


even morally persuasive that he had. 
the limit beyond which he had not gone; and that limit, as stated by 


him, excludes him, as he then in terms acknowledged that he knew 


it excluded him from asserting that he could stand as the inventor. 
The defendants occupied a year in rebuttal and called two hundred 
witnesses, but they did not call Mr. Drawbaugh to deny this state- 


ment, 


His statement made to Weaver is substantially the same 


the statements which he made to Grissinger and Matthews during 
the same spring of 1878, and anything different from this would be 
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inconsistent with the proof afforded by the newspaper publications of 
that spring. It is impossible to doubt the substantial correctness of 
this part of Weaver’s testimony. 

The importance the defendants attached to this deposition is 
shown by the cross-examination, which lasted seven long days. 

The cross-examination began by insinuating that Mr. Weaver had 
been guilty of an unpardonable sin in speaking of himself as “ coun- 
sel” in the Kline interference case, when he was not an attorney at 
law, but only a solicitor of patents, and because he had _ never 
carried entirely through an interference without having a more ex- 
perienced fighting practitioner associated with him. ‘That cross-ex- 
amination immediately developed the fact that Mr. Hill, one of the 
discoverers of Drawbaugh, and at present counsel for the defence, 
wis made known to Chellis, Drawbaugh and others by Mr. Weaver, 
who advised them to employ Mr. Hill as counsel to argue the faucet 
interference. Mr. Weaver’s good judgment cannot be doubted. 

The next few pages of the cross-examination was devoted to insin- 
uating that Mr. Weaver was turned out of the faucet case; and that 
after being turned out of it, he proposed to disclose to the other 
side certain facts injurious to Drawbaugh which had come to his 
knowledge as attorney. He was not turned out of it, though cer- 
tainly there was considerable coolness between himself and Mr. 
Chellis, for reasons which, as Mr. Weaver states them, were to his 
credit, and which Chellis is not called to deny. 

It appears that, after the faucet interference had been argued 
before the examiner of interferences and Drawbaugh had gained 
at that point, David Hauck, the party on the other side, got the 
idea that Mr. Weaver, who was then out of the case, knew some spe- 
cific fact about Drawbaugh’s faucet invention which would be fatal to 
Drawbaugh if proved, and he asked Mr. Weaver to tell him what 
the fact was, and to make affidavit to it, in order that the case might 
be reopened. Mr. Weaver refused to tell him the fact, and though 
apparently he thought that circumstances were such that abstract 
justice required him to make the affidavit, he refused to do it, or to 
give any testimony unless summoned and legally compelled so to do. 
Mr. Chellis and Mr. Jacobs heard something of what was on foot, 
and got Mr. Weaver iuto Mr. Chellis’s office, and apparently tried 
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to terrify him out of doing it. Evidently there was some fact 
known to Mr. Weaver which Chellis and Jacobs thought would be 
fatal to Drawbaugh. What it was has never been disclosed. We 
never asked him, and although he was cross-examined at great length 
about it, the Drawbaugh party carefully refrained from asking him 
What it was. 

Reading Weaver’s long cross-examination on this, it is apparent 
that the strongest that can be said is that, wavering between a 
sense of abstract justice and his supposed duty to a client who had 
willingly, at least, and according to the other side offensively sev- 
ered relations with him, he finally came to the conclusion that he 
ought not to tell what he knew. If there is anything in his 
statement upon this cross-examination which is not in accordance 
with the facts, the other side could have proved it. Mr. Hauck 
was called by us as a witness, and they did not ask him a word 
about it. Mr. Chellis had been called by them as a witness, and he 
is one of the defendants. They did not call him in rebuttal, nor 
venture to expose him to cross-examination after they had first 
started this subject. Dr. Moffitt and Drawbaugh were the other two 
parties concerned in the faucet case. Both had been witnesses, but 
neither was recalled nor asked about this. 

Then it appears that in July, 1880, Mr. Weaver had some busi- 
ness quarrel with Mr. Chellis. According to the answers given on his 
eross-examinati on, Mr. Chellis tried to play some tricks upon him, 
in a matter of business, and Mr. Weaver, naturally, undertook to 
defend himself in a business way. If the facts are otherwise, Mr. 
Chellis and others could have been called as witnesses to contradict 
him. | | 

Part of that cross-examination is apparently an attempt to show 
personal hostility between Weaver and Chellis. According to Mr. 
Weaver’s account, there appears to have been some feeling between 
them, and on bis part very justifiably ; but none between himself and 
Mr. Drawbaugh, or between himself and Dr. Moffitt. If it were other- 
wise, either of those persons could have been called to say so. But 
that quarrel with Cheliis did not begin until the summer of 1880; 
the defendants or their assignors were investigating the telephone 
claim before that, and there cannot be a possible doubt, that if Mr. 
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Weaver had known, or if they had believed he had known anything 
aout a talking machine, that they would have had his affidavit. 

The next attack, which occupies a large part of the cross-examin- 
ation of Mr. Weaver, was an attempt to show that he was unfaithful 
to his clients. Such an attempt against a witness who is engaged in 
business as a patent solicitor is scandalous unless thoroughly justi- 
fied by the facts; and for this attack, in this case, there is not the 
slightest justification. Nothing but a desire to injure him because 
he testified against Drawbaugh could have prompted it. The insin- 
uutions put into the questions are that, from time to time, when per- 
sons brought inventions to Mr. Weaver to patent, he properly and 
fairly took out patents on all they disclosed to him, and, from time to 
time, being himself an inventor, and known as an inventor, would 
make improvements additional to his clients’ inventions, but on the 
same subject matter, and generally sell them to his clients for very 
small sums. Whether a patent solicitor fancies that line of conduct 
or not, there is nothing immoral or unlawful in it. In the case of a 
m:n who is not only a patent solicitor, but is known as an inventor, 
resorted to partly for that reason, and constantly requested by his 
clients to improve upon their cnventions, it was a line of action which 
wis to be expected, and was generally desired by the clients. Finally 
we proved in instance after instance that what he did in that respect 
was entirely satisfactory to his clients, and approved by them, and 
that they were perfectly satisfied with him. They tirst assaulted 
him on a subject of this kind about Dr. Moffitt, and it presently ap- 
peared that long after the alleged action by him, Dr. Moffitt con- 
tinued to employ him as patent solicitor; the last patent being taken 
out for Dr. Moffitt during the progress of this case, and six months 
after Dr. Moffitt had testified for the defendants. (See pp. 383, 
389, 401, 420,422, 424,495.) The defendants have not called Dr. 
Moffitt again. There is, therefore, an end of that allegation. 

Then a similar assault was made with reference to one Henry 
Brady (pp. 481, 487). Mr. Weaver’s cross-examination left that 
in a perfectly satisfactory manner; but, in addition to that, we took 
the depositions of 

No. 98. C. H. Brady, complts, ii, 1571. —Buady testified that 
everything that Mr. Weaver did for him was entirely satisfactory to 


COMPLTS’ PROOFS—T. WEAVER ; BRADY ; ANDERSON; SINGER. 401 


him; that their relations were and had since continued to be per- 
fectly friendly. 


No. 60. J. W. Anderson, complts, ii, 1086. — Another client of 


Mr. Weaver’s, with relation to whom a similar assault was made, was 
Anderson or the Anderson Carriage Company (pp. 422, 424, 495). 
Mr. Weaver took out many patents for them on jump seats for car- 
riages ; made some improvements of his own which he sold to them ; 
continued to take out patents for them long afterwards, and at the 
time he testified had an application pending for them. The complain- 
ants called Mr. Anderson, who gave a list of the patents which Mr. 
Weaver had taken out for them, stated that they still continued to 
employ him; that they bought of him one of his own patented inven- 
tions on jump seats; that they were well satisfied with it; that they 
would not take three times what they paid for it; that they had 
recently published five thousand copies of a circular which described 
Weaver’s invention as the best improvement they had, and that they 
were entirely satisfied with Mr. Weaver’s conduct, character, and 
dealings with them. 
No. 74. J. Singer, complts, ii, 1209. — Another somewhat milder 
attack was made with reference to Mr. Singer. While the deposition 
ras going on Chellis went to Singer to see if he could get something 
to use against Weaver. Singer, who is a furniture dealer and man- 
ufacturer in Harrisburg, spoke, on the contrary, very highly of Wea- 
ver to Chellis, which did not in the least deter Chellis’s party from 
continuing the unfounded assaults. Singer, called by us as a wit- 
ness, spoke extremely well of Mr. Weaver’s character and conduct. 
Kutz. — An attack was made upon Mr. Weaver on the subject of 
his relations with one Kutz (pp. 432, 440 and 488). The asser- 
tions put into the questions were that Kutz employed Weaver to 
take out a patent; that Weaver and Kutz afterwards made a joint 
invention, and swore to a joint application; that then Weaver wick- 
edly and surreptitiously suppressed the joint application, and filed a 
single one in bis own name for the same invention; that one George 
H. Irwin, a lawyer at Harrisburg, xs attorney for Kutz, instituted, 
or threatened to institute proceedings in the nature of a charge for 
perjury against Weaver, unless he would assign a part interest in 
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that patent to Kutz, and that Weaver thereupon did so in order to 
escape prosecution. 

This story was not only denied by Weaver, but absolutely dis- 
proved hy the production of all the papers. The facts are that 
Kutz and another had an application pending under the charge of 
Munn & Co., and it had been rejected. He came to Weaver to get 
his patent through, and Weaver got the patent April 15, 1873, and 
was paid. The invention related to sulky ploughs. It was found to 
be inoperative on hilly ground. Kutz asked Weaver if he could 
change the attachment so as to make it work on hilly ground. 
Weaver sid he would study the matter and see if he could. He in- 
vented an improvement that overcame the difficulty, made a sketch 
of it, and showed it to Kutz. They agreed that he should take out 
a patent: that towards the time, trouble, expenses and patent fees 
Kutz should pay twenty-one dollars, and that he should own half of 
the patent, and Weaver the other half. Weaver drew the applica- 
tion, and then Kutz insisted that he also ought to swear to it as joint 
inventor. Weaver objected to this because he said it would invali- 
date the patent, as Kutz was not a joint inventor; but Kutz overcame 
his views, and they did swear to a joint application. The bargain of 
division having already been made, it was pecuniarily immaterial to 
Weaver whether the application was joint or single. After it was 
sworn to, Weaver became more satisfied that no such application 
could honestly be presented. He therefore drew another one for him- 
self alone, swore to it, and sent it to the Patent Office, informing 
Kutz of what he had done. Kutz finally agreed that the action was 
proper, and desired him to build a plough according to the invention, 
promising to pay half of the cost. Weaver did so, and before trying 
it said to Kutz that he must pay his half before it was tried and run 
his risk, or else give up all claim to it. Kutz would not agree to 
either, but the patent had been allowed and Weaver finally had it 
issue. 

Upon relirect examination, all the papers relating to the cage 
were put in, and the following appears from them: The joint appli- 
cation was sworn to June 14, 1873; the individual application on 
June 28, 1873. June 4, 1873, that is before the first application 
was made, Kutz took a receipt from Weaver for sixteen dollars, stat- 
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ing that the invention was “worked up” by Weaver, and that for 
the money named and the final fee, Weaver agreed to assign an un- 
divided half interest in the patent (p. 489). 

July 9, after the second application had been filed, Weaver made 
another paper, stating that, whereas the application had been divided, 
he agreed, in consideration of five dollars paid him, to assign to 
Kutz a half of the second patent to issue on the division, — both of 
these papers recognizing the fact that Weaver was the sole inventor 
and applicant, and Kutz a joint owner only as assignee. These papers 
were recorded by Kutz, Dec. 21, 1874 (see papers, pp. 489 to 490). 
After that, and by a letter of Jan. 1, 1575, dated accidentally 1874, 
but proved to be of 1875 (p. 488), Irwin, as attorney for Kutz, 
wrote to Mr. Weaver a civil letter, stating that Mr. Kutz possessed 
already an interest in the plough wnder a recorded contract between 
Weaver and Kutz; saying that he would like to see Weaver, hoping 
to arrange the matter satisfactorily. 

So far, then, from Kutz threatening prosecution for perjury against 
Weaver for signing the application as so.e inventor, and thereby 
compelling Weaver to execute an assignment, Kutz had recognized 
Weaver as the sole inventor, had actually taken a contract for a half 
interest to bimself as assignee, had recorded it, and had employed 
Irwin to ask Weaver to execute an assignment in accordance with 
the recorded contract; Weaver’s sole reason for not doing it was 
that Kutz had not paid the expenses which he agreed to pay. 

Finally it appears that Mr. Kutz is a very disreputab'e kind of an 
individual. He is or had been a clergyman, but he had a previous 
partner in patent mutters, and after Mr. Irwin’s letter was received 
by Mr. Weaver, Mr. Weaver wrote to Kutz’s former partner, Stock- 
still, and received the following characteristic letter (p. 490) : — 


“ JANUARY 20, 1875. 
THEO. WEAVER: 


Dear Sir, — Yours of the 11th inst. is received, and you ask how 
KKutz and I stand. I suppose you mean financially, if so, will say 
he owes me some money, honestly. If you mean as friends, will 
say he owes me apologies, honestly ; neither of which do I expect 
he will render. Secondly, you ask are we partners. I am paying 
no attention to him as being anything tome; consider him a failure. 


od 
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Thirdly, “is he” (Kutz) “inventor with you?” (me). Not in the 
least ; became so only by virtue of his oath. 

Fourthly. “Did he act honorably by you?” (me). The above 
will answer. 

Yours, etc., 
S. L. STOCKSTILL.” 

It is pretty natural to believe that such a creature as Kutz would 
not be ealled to contradict Mr. Weaver after that, and he was not. 

Nebinger.— An insinuation was put into some cross-interroga- 
tories by defendants’ counsel that Mr. Weaver had collected $500 
belonging to one Nebinger and had not paid him, and had had 
trouble about it (pp. 485, 493). Mr. Weaver says that he solda 
patent in which he and Nebinger were interested. Nebinger heard 
that he had received considerable money, and asked him for half of 
it. Mr. Weaver satisfied him that it had been sold for a very little, 
settled with him, and he produces the receipt of settlement in full 
for $5.00. That transaction was in 1874. Mr. Weaver also pro- 
duces a letter of 1877 from Nebinger to him of the most friendly 
character, proposing to hold more business relations between them 
with reference to patents (p. 493). Nebinger is dead. 

An assault was made upon him (by insinuations in the questions 
merely) on the subject of Hamilton Bailey’s patents on dumping 
wagons. Mr. Weaver took out several for Mr. Bailey, and then 
made some improvements on them which he sold to Bailey in 1875. 
Mr. Bailey was not called by the other side, but it was proved by Mr. 
Weaver that he continued to do business for him, and had taken out 
three patents for him after the transaction in queston, — these 
patents being in 1875, 1877 and 1878. Weaver states the dates 
aud numbers and the records could contradict him if the fact were 
otherwise (p. 494). 

Then they undertook to assert that Mr. Weaver had been of coun- 
sel for the complainants. It turns that when Mr. Weeks was sent 
to Harrisburg by the complainants in the early fall of 1880 to inves- 
tigate the Drawbaugh pretensions, he was directed to Weaver as a 
person who had long known Drawbaugh and could give him some 
information, He saw Weaver several times and found out what he 
knew, and at his request Weaver went to three or four persons he 
was acquainted with, who were supposed to have knowledge on the 
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subject, to ascertain what they knew, and in two or three cases put 
their knowledge into the form of affidavits, which, under the super- 
vision and direction of Mr. Weeks, were sworn to, and most or all 
of them filed in the case on the motion for a preliminary injunction. 
This was not Iuwyer’s work, but it was, as Mr. Weaver correctly 
describes it, merely the work of a citizen. For his time and trouble 


in this matter, and in going to some record office to look up the 


records, he was paid sixty dollars. He was not retained ; bad noth- 
ing to do with the preparation of the case; never made any aflidavit, 
and did nothing except just what has been stated. The defendants 
did what they could not have done if Mr. Weaver had been attorney 
or counsel; asked him for all his correspondence with Mr. Weeks. 
Mr. Weaver produced it, and it is printed on pp. 479 and 480. It 
covers a period of about three weeks only, and he did no work after 
that. 

The defendants’ practice in this respect is not so careful. Their 
only expert, Mr. Benjamin, is their patent solicitor and attorney of 
record at the Patent Office (see the papers, complts, ill, rejoinder, 
2172). They called one of their counsel, Mr. Melville Church, 
and their witness hunter, W. K. Fenn, to swear to what (they 
alleged) was said to them by our witness, G. W. Kissinger, in 
answer to questions put by them at an interview which they trav- 
elled two hundred miles to obtain. Their witness, Shank, has been 
employed by them for three years in the preparation of their case ; 
so for a less time have O. H. Miller, H. F. Drawbaugh, W. D. 
Shoop, and others of their witnesses. 

One statement drawn from Mr. Weaver on his cross-examination 
is important for the complainants (complts, i, 448) : — 

“X VY. 409. When you interviewed Mr. Jacob Kline and Mr. 
J. A. Moore, at Camp Hill, as you have testified, did you represent 
to those gentlemen, or eitber of them, that you called upon them as 
a friend of Daniel Drawbaugh ? 

“A. I don’t know that that question was asked me by Capt. 
Moore, or whether I said anything to him about it. Mr. Kline 
pressed me by questions to find out on which side I was, and as he 
didn’t appear to know anything of importance about the matter in con- 
troversy, | think I didn’t fairly tell him on which side I was, but 


meant to fairly tell him in case he had knowledge, or to the effect 
that his knowledge might be used against Drawbaugh.” 
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The importance of this is that Mr. Kline was the patentee and a 
member of the Axle Company, father-in-law of Capt. Moore, and 
father-in-law of Henry M. Bowman, justice of the peace, who was 
employed extensively by the defendants to take affidavits in the case, 
and called by them as a witness about an alleged affidavit. If Kline 
had known anything about a speaking telephone, the other side 
would have called hin. Here it was drawn out on cross-examination 
by them, and by an answer which they did not object to, that Mr. 
Kline did not appear to know anything of importance about the mat- 
ler in controversy. The defendants left it there and did not call 
him, and offered no excuse for not calling him; and we are entirely 
content to leave Kline in that position. 

Mr. Weaver stated that his ordinary charge for taking out a patent 
was $20 attorney fee, and the $35 government fees, making $55. 
This, then, is the price for which one of Mr. Drawbaugh’s rather 
intimate friends, a patent solicitor, would have been ready to take 
out a patent on a speaking telephone ; and Drawbaugh’s “ practically 
operative instruments,” if he had any, would have been sufficient 
for model, or he could in a couple of days have made another set, if 
he had one to go by. This agrees with Drawbaugh’s own statement 
in the Faucet Company interference case (complts, iv, exhibits, 142). 

“X @Y. 102. What is the actual cost of procuring an ordinary 


patent, including attorney’s fees ? 
“A. I have paid as high as sixty-five dollars or seventy dollars.” 


A minimum of fifty-five dollars, and a maximum of seventy dol- 
lars would, therefore, according to his own stury, have procured a 
patent for him. According to Mr. Weaver’s statement, — which 
nobody can doubt, —he could have got Weaver to have taken one 
for him, on such an invention, entirely on credit, or at most on ad- 
vancing government fees. 

The remaining part of the cross-examination chiefly relates to the 
iuterview of the spring of 1878. Mr. Weaver produced a sketch 
made by Drawbaugh. Weaver states that it was made on the back 
of the sheets of his first draft of the clock application which he was 
making in May, 1878, and that afterwards he cut off the part of the 
sheet which contained it and laid it one side with a lot of other 
sketches. One side of the paper now has some language, copied into 
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the record (p. 463), which is evidently a part of the clock applica- 
tion, 1s Mr. Weaver testifies. Mr. Weaver does not have such a 
perfectly clear, distinct, accurate knowledge of what is rudely shown 
in this sketch as to specifically describe with certainty all its parts 
and the functions of each. But his general idea appears to be cor- 
rect, and ihe instrument shown is shaped like G and O. 

That Drawbaugh did have such an interview, did make such a 
sketch and some statement of that character, is proved by the pro- 
duction of the paper itself. And as Drawbaugh declines to come on 
the stand to contradict Mr. Weaver’s statement and to be cross- 
examined about it, it must be taken to be substantially true as Wea- 
ver states it on p. 391, supra. 

Mr. Weaver (x-ans. 590, p. 477) refers to the fact that during 
the taking of Drawbaugh’s testimony in the faucet case, he produced 
a certain pass book containing a sketch relating to telephones and 
phonographs. Drawbaugh’s deposition in the faucet case so states 
(compits, iv, exhibits, pp. 100, 150, and p. 345, supra). It has 
not been produced in this case. 

Here, then, is the substance of Mr. Weaver’s deposition. His 
own position and his relations to Mr. Drawbaugh from 1867 to 1878 
were such that if Mr. Drawbaugh at any time had had an electric 
speaking telephone before such things became known in the world, 
he would have shown it to Mr. Weaver as a friend, applied to him 
as his solicitor to take a patent on it, and would have had the appli- 
cation made without the slightest difficulty and on credit, if he had 
no means. He did nothing of the kind, and Mr. Weaver never heard 
that any such thing existed in Drawbaugh’s shop. The first 
communication Mr. Drawbaugh ever made to Mr. Weaver on the 

subject was in the beginning of 1878, when he told him in substance 
that he had long ago experimented trying to make a speaking tele- 
phone, but could not make one, and knew that he could not have any 
standing to antedate Bell, because, whatever his early experiments 
may have been and whatever the date was they did not go far enough. 

That is Mr. Weaver’s testimony. The essential facts of it, and 
all of it, except the statement of the conversations of 1878, are 
proved, ei‘her by record evidence, or by Drawbaugh’s own admis- 
sions on the witness stand; and after this story has been fully and 
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elaborately told, and Mr. Weaver has been cross-examined as to 
what he knew about it, Drawbaugh declines to come upon the wit- 
ness stand either to deny it or to submit to cross examination about 
it. 

It is the same story which he told to Grissinger (p. 403, infra) ; 
it is the same which he told to Matthews, and which Matthews 


perpetuated in print (p. 372, supra). 


No. 17. Theodore Grissinger, comptls, i, 511, is the next wit- 
ness of this class. Age, 37; lives at Mechanicsburg. He has been 
a dealer in agricultural implements, and has taken out patents on 
his own inventions. In 1869 he employed Drawbaugh to make him 
a machine for cutting and rounding leashes for leather fly nets. 
Drawbaugh made the machine and the witness paid him $40 for it 
(p. 512). 

In the early part of 1878, he and his brother, Jacob Grissinger, his 
brother-in-law, Jacob E. Shettel, and Mr. Drawbaugh, formed a 
quasi partnership, called the “Clock Company,” for manufacturing 
Drawbaugh’s electric clocks. This witness, therefore, is a man who 
had known Drawbaugh since 1869, who then resorted to him as an 
ingenious machinist, who was disposed to interest himself in pat- 
ents, and who, in 1878, did become interested in Drawbaugh’s mag- 
netic clock. He was aman to whom Drawbaugh would be likely 
enough to disclose a speaking machine if he had one. 

The more important part of his testimony consists in his state- 
ment of the conditiun of things and of the statements made to him 
by Drawbaugh in the spring of 1878, about the same time as the 
interviews of Drawbaugh with Matthews, H. R. Musser, Rocka- 
fellow, Weaver, and with the various newspaper writers. 

In the spring or summer of 1878, while at Drawbaugh’s shop, in 
connection with the operations of the Clock Company, the witness, 
having known about speaking telephones from the newspapers, par- 
ticularly the Scientific American, to which he was a subscriber, 
while speaking, one day, of Drawbaugh’s inventions, asked Draw- 
baugh, jestingly, why he had not invented the telephone, saying 
that it would have paid better than the electric clock; to which 
Drawbaugh said that he had done something in that way (p. 513). 
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Witness asked him what he had done, thinking, he says, that it was 
a good thing if he had invented the telephone, and if be had done it 
fur enough back, witness says he would have gone in with him. In 
reply to that inquiry Drawbaugh could show nothing, nor give any 
dates for what he had done. The witness says that if Drawbaugh 
had shown anything tangible, or any dates, “I would have examined 
the matter more closely; I would have investigated the matter to 
ascertain whether he had done anything far enough back to sustain a 
claim of priority of invention.” On p. 512, he says: — 


“Q. 13. At the time of that conversation, had you, or had you not, 
read about telephones in the newspapers, and what newspapers were 
you in the habit of reading ? 

“A. I had heard of them. I was a subscriber to the Scientific 
American. 

*@Q. 14. Did you make any inquiries of Mr. Drawbaugh, or re- 
marks to him, with relation to telephones at that interview; and, if 
so, state the nature of the first inquiry or remark you addressed to 
him on that subject ? 

“A. Idid. Iasked him why he had not invented the telephone, 
saying, in a jesting way, that it would have paid better than electric 
clocks. 

“@.15. Did he make any reply to that inquiry, and, if so, 
what? 

“A. Hedid. He said he had done something in that way. 

*@. 16. Did that lead to any further inquiry by you? If so, 
please state it. 

"A. It did. I asked him what he had done. 

*Q.17. What led you to make further inquiry about it? What 
did you want to ascertain ? 

“A. I thought it was a pretty good thing, if he had invented the 
telephone. If he had done enough, far enough back, I would have 
went in with him. 

“@. 18. If, in reply to your inquiry, he made any statement as 
to what he had done far enough back, or as to whether he had any- 
thing to show that he had done something in that way, please state 
what he said. 

“A. He said, —he told different things he had done, but could 
show nothing, nor give any dates for what he had done. 

“Q. 19. If he had shown you anything tangible, or given you any 
dates, would you have takeu any action thereupon, or would your 
action have been influenced thereby ? 

“A. It certainly would. 

“@. 20. In what respects would your action have been influenced ? 
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“A. Iwould have examined the matter more closely. I would 
have investigated the matter to ascertain whether he had done any- 
thing far enough back to sustain a claim of priority of invention. 

"Q. 21. Please state whether or not the statements he then made 
to you left a distinct impression on your mind as to whether he had 
or had not done enough far enough back to entitle him to claim the 
invention. | 


a a It did. 
"Q. 22. State what impression it made on your mind at the time 


in that respect. 
“A. Iwas entirely satisfied from what he told me that he had no 


claim. 

"(). 23. Did he or did he not at that interview claim that he was 
entitled to be considered as the first inventor of the telephone? 

“A. He didn’t claim to be.” 


The statements which Drawbaugh then made left a distinct impres- 
sion upon the mind of the witness. “I was entirely satisfied from 
what he told me, that he had no claim ”; he did not claim to be the 
first inventor of the telephone. 

Drawbaugh once brought a telephone, something like D, to 
the witness’s store at Mechanicsburg, and the witness had seen it 
previously at the shop on a bench. But he never talked through a 
pair at Drawbaugh’s shop, and never knew of a pair connected up 
there until during the latter part of the time of the operations of the 
Clock Company. The witness understood that Drawbaugh was then 
making improvements. 

At the interview referred to, which, it will be remembered, was 
afler April, 1878, Drawbaugh said that he had had a line running from 
his shop to his house, and that he had tried to transmit speech over 
it, and could, by speaking very loud, hear a noise, but could not un- 
derstand anything. 

There are only four statements in the whole record indicating or 
suggesting a line from Drawbaugh’s shop to his house. 

This witness was informed of such a line in the spring of 1878. 

Urias R. Nichols told Col. Maish that Drawbaugh had said he had 
such a line, and it was already proved that this was in the spring of 
1878 (see dep. of Col. Maish, complts, i, p. 742, and U. R. Nichols, p. 
32, supra). This has a significant bearing on the date of the alleged 
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visit of Orlando Kahney and Basehore (Nos. 19, 38, in defendants’ 
surrebuttal, pp. 116, 224), because, if Basehore’s testimony means 
anything, it means that at the time of the alleged visit of Kahney 
and Basehore there was a line from the shop to his house. 

We are not disposed to believe without some positive evidence 
that such a line ever existed; but all the evidence on that subject is 
from these four witnesses we have named and Jacob Evans, who tes- 
tified (complts, ii, 984) that about Christmas, 1877, he saw a line 
running out from the shop up over the hill, though he does not say 


where it went to. 

Mr. Grissinger says that, although constantly at the shop during 
the time of the Clock Company, he never saw H or J or P. 

His cross-examination, which was rather lengthy, did not change 
the character of his deposition. His knowledge was not absolutely 
perfect as to all details, of course, but the main parts of his testi- 
mony are improved by the cross-examination. In answer to one 
3 inquiry, the witness says, explicitly (p. 519, x-ans. 78) :— 


“ My object was to know or find out whether he had done anything 
far enough back to sustain a claim of priority of invention,” 
and that the time covered by his inquiries was that (ans. 82, p. 520) 
of “any of his earlier experiments, anything that he had done up until 
the time of these improvements.’ Witness’s impression, from the 
statements made, was that his so-called improvements were quite 
recent, and that he had accomplished nothing in any earlier work, 
and had nothing to show for it. 

P. 521. “X Ans. 92. The improvements referred to he claimed 
were improvements on the Bell telephone, and made since the 
patent was granted to Bell, and, consequently, could not have 
been going on five or six years. Ican’t make myself any plainer.” 

The witness does not pretend to repeat exact words, but the substance 
of his deposition on this point is that, making the inquiry with a view 
of taking an interest with Drawbanugh, if Drawbaugh had done any- 
} thing which would give him an early claim on the telephone, he was 

satisfied, from Drawbaugh’s statements, that while Drawbaugh claimed 
to have tried something pretty early, he had accomplished nothing, and 
had nothing to show for it, and that his only work on the telephone 
which was worth speaking of rested in recently made improve- 
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ments. This is precisely the tenor of the newspaper articles of 
April and May as to what Drawbaugh was then doing, and of the 
newspaper article of Mr. Matthews, resulting from his visit of the 
the same period, as to what Drawbaugh told him he had previously 
failed to do, and just what Drawbaugh told Weaver about the same 
time. 

During all this time of the Clock Company, the witness was there 
(p. 526) on an average about twice a week. The defendants, as 
usual (p. 538), undertook to put into their questions insinuations 
that the witness had a quarrel with Mr. Drawbangh, which was 
not the fact at all; the witness entirely denies it, and Mr, 
Drawbaugh does not dare to come on the stand to contradict the 


witness. 


No. 55. St. B. Ziegler, complts, ii, 1025. — Mr. Ziegler is, and 
for many years has been principal operator in the office of the West- 
ern Union Telegraph Company at Harrisburg. The telephone busi- 
ness was carried on in the same office in 1878 and 1879. He 
testifies that the Harrisburg Car Company had a_ private telegranh 
line between different parts of their works ever since 1872; that 
Phelps’s printing instruments were at one time used on it, and were 
not satisfactory, probably from the want of skill of the clerks who 
used them. Then they put in Morse instruments, and there was still 
trouble in the office because the clerks were unskilful. Among 
others Mr. W. J. Stees, superintendent of the car company’s saw 
mill, wanted to use the Morse instrument, and tried to learn, but had 
to give it up. 

When telephones were first introduced in Harrisburg, early in 
1878, they were furnished by the Western Union to be placed on 
that line. One of the Phelps instruments, which is known as the 
“ snuff-box form,” was put in. It has the mouthpiece not in the 
centre, but near the edge, something like A. 

Late in the spring or early in the summer of 1878 Mr. Stees 
came to the telephone and telegraph office with Mr. Drawbaugh and 
introduced him, — witness not having known him before. Witness 
had recently seen Mr. Drawbauch’s name in the pipers at Harris- 
burg in connection with the exhibition of his electric clock which was 
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advertised in May, 1878. Witness thinks that the interview with 
Drawbaugh was while the clock was on exhibition, or soon after. 
Mr. Drawbaugh came in and said he would like to see one of the 
company’s telephones. Witness showed hima Phelps snuff-box in- 
strument. He asked to be allowed to see the inside. Witness 
opened it for him. And then this took place (complts, il, 
1028) : — 

* A. 27. He looked at it a moment or so, and with a significant 


shake of his head said, as near as I can recollect, ‘ Mine will not 
do; it is too much like that.’ ” 


When the remarkable resemblance between Drawbaugh’s instru- 
ment A and Phelps’s snuff-box is noticed no one could doubt that he 
was quite right in saying that his was too much like that. But is 
it conceivable that a man who had had a practically operative speak- 
ing telephone for ten years before they were first known in the com- 
munity should make that remark, not that they had copied his, but 
that his was too much like those in use? 

A week or two after that Drawbaugh brought a telephone to Mr. 
Clute, the Western Union and telephone minager, to examine. Mr. 
Clute was not in and he left it. The instrument was A. It re- 
mained there a number of days, perhaps a week, and was then taken 
away. Witness has not seen it since, until the testimony in this 
vase began. | 

Mr. Drawbaungh did not venture to go on the stand to contradict 
any of this testimony. Since it must be taken as true that Exhibit A 
was the instrument which Drawbaugh brought to Harrisburg to show 
to the telephone manager, after an introduction by Mr. Stees, it cannot 
be doubted that A was, in his opinion, the best one he had at that 
time. It exactly agrees with our idea that A was about the best one 
he had at that time. He was then, we insist, just beginning to make 
carbon telephones, which Edison and Berliner had invented the year 
before and which had attracted pub'ic attention (complts, iv, 
exhibits, 433-454). It was experiments in this line, —the con- 
struction of a “new” telephone that gave rise to the newspaper 
paragraphs about Drawbaugh in the spring of 1878 (quoted on p. 369, 
supra). According to the defendants’ chronological schedule A was 
the first instrument which could be called well made, and if that was 
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the instrument he was showing as his best in 1878, there is an end 
of their case. If he had had a carbon telephone such as G or O 
finixhed at that time, he would certainly have taken that to Harris- 
burg, because it would have been in the line of novelties. 

It is to be noted in connection with this, that the witness, U. R. 
Nichols, who swore that Drawbaugh showed him A and told him he 
had had it for about sixty days, and who gives usthe impression that it 
was the best one Drawbaugh had, really had that interview with 
Drawbaugh and heard that from him some time in the first half of 
1878 (v. p. 32, supra). This agrees exactly with the testimony of 
Ziegler as to the instrument which Drawbaugh exhibited. Mr. Zieg- 
ler cannot be mistaken, for he never saw any other instrument made 


by Drawbaugh. 

This witness, chiefly upon his cross-examination, establishes 
another fact, which is, that Mr. Stees was quite a friend of Draw- 
baugh’s, and as superintendent of the sawmill of the Harrisburg Car 


Works, bad in his control a line of halfa mile or a mile in length, 
and could at any time have tried telephones on it. Drawbaugh 
had merely to put a pair in his pocket when he came over to Harris- 
burg at any time during the ten years before Bell’s patents and have 
them tried — if he had any; but there is no pretence that he did so. 
His own explicit testimony is that he never took one to Mr. Stees 
until 1878 (defts, ii, pp. 1047-9 and p. 345, supra). 

This witness was cross-examined about Mr. Stees, and it turned 
out that Mr. Stees was particularly desirous to have a telephone in 
all these years, for, as has already been stated, he was using a tele- 
graph line which he had found great difficulty in employing, because 
neither he nor his clerks were good operators, and the telephone was 
exictly what he wanted. 

He was an old friend of Drawbaugh’s, familiar with his work. He 
had been for a long time wanting something like a speaking tele- 
phone. When telephones were introduced, as a consequence of Mr. 
Bell’s invention, he was the first man in Harrisburg to use them. 
Ziegler so testifies, and the newspaper reports of March, 1878, so 
state (complts, iv, exhibits, p. 412). He never used Drawbaugh’s. 
Drawbaugh never carried him one, even to try, until some months 
after that. This witness was cross-examined so much about Mr. 
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Stees, that we asked him a few more questions on redirect, in an- 
swer to which he testified that after the telephone had been intro- 
duced into Harrisburg, that is, after the beginning of 1878, Mr. 
Stees said that Drawbaugh was getting up a telephone, and used 
language something like the following (complts, ii, 1035) :— 

“Never mind, old Dan Drawbaugh ¢s getting up a telephone that 
will beat yours.” 

This undoubtedly expresses exactly Drawhaugh’s hopes, for we 
know from the newspapers that at that time he was getting up a 
new telephone which he claimed would be better than those in com- 
mon use; but if Drawbaugh’s story had been what he pretends, 
Stees would have said, “ Drawbaugh has had for ten years a machine 
which beats yours ”; not that “he is getting up one.” 

Mr. Stees is dead; was killed by a railroad accident while we 
were taking testimony in this case at Harrisburg. But nothing that 
he could say would add to the case. Drawbaugh does not pre- 
tend that he ever applied to him for assistance, or that he ever had 
him at his shop, or still more, that he ever took his instruments 
there to try on Mr. Stees’s line, or gratified the wants of his friend, 
who would have taken the telephone the instant it was offered to 
him, and who did take it the instant it was offered to him in 1878 as 
a consequence of Mr. Bell’s invention. 


No. 68. Joseph Wert, complts, ii, 1176. — He was employed in 
the telegraph and telephone office at the same time as Mr. Ziegler. 
He saw Drawbaugh showing the instrument to Mr. Ziegler and that 
fixes his date, because it was never done but once. Drawbaugh 
himself admits on cross-examination that he took one there about 
that time. 

Mr. Wert testifies positively that upon that occasion Drawbaugh 
borrowed of the telephone company a magneto instrument of the 
style known as the Phelps crown, took it over to the shop, kept it 
a week or two and sent it back. No one who has seen the Phelps 
crown can fail to observe the resemblance between that and M and 
some other instruments of that class produced by Drawbaugh. 
The outward form and shape are different, undoubtedly, but they 
both of them have large horseshoe magnets, bent up so as to make 


it occupy a small space. It is not a useful plan. 
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No. 23. Rufus E. Shapley, complts, i, 587. — Jeweller and 


watchmaker at Mechanicsburg, in Cumberland County. In 1876 he 


=?) 


formed the acquaintance of Drawbaugh. Drawbaugh was then living 
in Mechanicsburg, and brought his electric clock to the attention of 
Mr. Shapley. Drawbaugh on his cross-examination (defts, 11, 996) 
testified that he had known Mr. Shapley at a pretty early time, and 
that they had occasionally met and talked about inventions, and that 


Mr. Shapley was several times at his shop. 

Drawbaugh testifies (defts, ii, 953) that in 1876, while in Me- 
chanicsburg, he and Mr. Shapley entered into negotiations about the 
clock. Mr. Shapley had two thousand dollars which he was ready 
to invest in some invention, and they made an agreement that Mr. 
Shapley was to furnish the money for a patent, and have a half in- 
terest in it; it was expected also that Mr. Shapley was to supply 
some money for manufacturing. (See Shapley’s deposition, complts, 
i, 592, which contains the paper, dated Nov. 8, 1876.) Shapley 
gave him twenty dollars the same day for his convenience. 

After that Drawbaugh carried his magnetic clock to Mr. Shapley’s 
shop in Mechanicsburg, set it up, and it ran there several months. 
Mr. Shapley built one like it to try, but found, as everybody else 
found with such clocks, that it would not keep time, and after con- 
siderable trial of it, he did nothing more. Drawbangh finally sold 
the alleged clock invention to Shettle and the Grissingers, but did 
not take the trouble to inform Mr. Shapley beforehand that he was 
going to sell to others. Mr. Shapley says that he was not disposed 
to complain after he had found out what the clock was. Apparently 
Drawbaugh thought that he bimself had not behaved well, for he tes- 
tified (defts, 11, 1101) : — 

“@. 1660. Have you and Mr. Shapley been on friendly terms 
since the clock company was started ? 

“A. When we meet, we speak, but I don’t think he thinks as 


much of me as he did at one time; by his manner, when we meet, I 
would think he didn’t think very much of me.” 


But there is no proof of any hostile feeling. 

Before making the contract, Shapley, with his brother-in-law, 
Mr. I. D. Landis, went to Drawbaugh’s shop to see the clock. 
Drawbaugh (defts, ii, 996) testifies to the fact of the visit. While 
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there, they went into Drawbaugh’s office to see the clock, and Draw- 
baugh showed them a number of his other inventions, 


several bells 
which were rung by electricity ; an alphabet, or dial telegraph; a 
magneto key, and an instrument called a telephone (Shapley, 
complts, i, 599), which the witness identifies as B. Does not re- 
member seeing any other telephones. No one contradicts this, and 
Drawbaugh does not pretend that he ever showed him any others. 
This visit was in October, 1876. Mr. Shapley visited the shop sev- 
eral times afterwards. 

After this visit of October, 1876, Mr. Shapley, who took the Sczen- 
tific American, one day showed to Drawbaugh Dr. Van der Weyde’s 
description of the musical and non-speaking Reis telephone contained 
in the Scientific American for March 7, 1876, saying that it was some- 
thing of the nature of what Drawbaugh was then working on. 
Drawbaugh retained this newspaper and produced it on bis cross- 
examination (p. 1104). Drawbaugh says that the article might 
have been six months old when Shapley gave it to him (defts, ii, 
1101, ans. 1609). He also testifies (p. 1094) : — 

“TI got a knowledge of that machine [the Reis] from Mr. Shapley, 
at Mechanicsburg, during the time I lived at Mechanicsburg; he 
gave me a copy of the Sczentific American, that had an illustration 
and description of it in, and told me that was something of the na- 
ture of the machine [ was working at then.” 


Mr. Shapley’s means and disposition in 1876 were testified to by 
Drawbaugh (defts, ii, 953). 

Speaking of the clock, Drawbaugh says: “He” [Shapley] “said 
he had $2,000 he would invest in it,” . . . “he said he would go into 
the business and put $2,000 into it.” 

And Shapleigh was so muchJin earnest that he built one clock. 

Thus the absolute facts, x»dmitted, and, indeel, almost proved by 
Drawbaugh himself are, that Shapley had $2,000 idle money which 
he was disposed to embark in some invention. He*knew in October, 
1876, that Drawbaugh was “then working at” what he called 
a telephone. They talked about the subject and Shapley gave 
him a publication on it. If the claimant’s story be true he bad 
D and E for eighteen months. He could have shown them to 
Shapley at the shop during some of his several visits. He could 
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have carried them in his pocket to Shapley any night on his way 
home, and used them in Shapley’s store, forthey required no battery. 


Aud yet he never showed anything except B, never tried to talk 


through any with Shapley, never asked him for assistance or to take 
an interest in it. It is impossible to believe that he then had a prac- 
tical instrument or that he believed that he was the first inventor. 

There is no conflict of testimony on this subject; indeed, there 
could be none; for if D and E had been shown to a man of such 
means and intelligence as Mr. Shapley, in October, 1876, Draw- 
baugh’s whole history since then would have been changed. And if 
he had had them he would have shown them. 

Drawbaugh testitied (defis, ii, 1048) that before he went to the 
Centennial, in October, 1876, he had heard or read that some one 
had invented a speaking telephone, and had one on exhibition, but 
he has forgotten where he heard or read this. Mr. Shapley testifies 
that Drawbaug’) was in the habit of reading the Scientific American 
at his store in Mechanicsburg in 1876 (complts, i, 598, ans. 81). 
It can hardly be doubted thit he read the article about Mr. Bell in 
the Scientific American of Sept. 9, 1876, which was put in evidence 
during the examination of Mr. Benjamin, and is printed with de- 
fendants’ exhibits. It is as follows :— 


[ From the Scientific American, Sept. 9, 1876, p. 163. ] 
“THe Human Voice TRANSMITTED BY TELEGRAPH. 


“ Several weeks ago we gave a sketch and description of the threid 
telegraph, consisting of two small tin or wooden cylinders, each 
hiving a membrane stretched over one end, the two membranes 
connected by a stout thread. Two persons may readily communi- 
cate the sounds of the voice by means of these instruments over a 
thread fifty or a hundred feet in length. The person sending 
speaks within one of the cylinders, which causes the membrane to 
v:brate; the vibration passes along the stretched thread to the mem- 
brane of the other cylinder; which being held to the ear of the per- 
son receiving the m:ssage, the vibration is duly heard, or, in other 
words, the voice of the seider is mide audible. 

“Prof. Grahan Bell, by a device somewhat analogous, has 
succeeded in transmitting the tones of the human voice by telegraph. 
Instead of the thread he connects the membranes of the two cylin- 
ders or drums with the armatures of the electro-magnets, one drum 
being placed at each end of the telegraph wire. In fact, he not 
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long ago demonstrated the possibility of conveying vocal sounds by 
means of the ordinary telegraph wires and special appliances for 
transmitting and receiving the sounds. The apparatus used by Prof. 
Bell is thus described: Two single-pole electro-magnets, each 
having a resistance ten ohms, were arranged in circuit with a 
battery of five carbon elements, — the total resistance being about 
twenty-five ohms. A drumhead of goldbeater’s skin, about two and 
three quarters inches in diameter, was placed in front of each electro- 
mugnet, and a circular piece of clock spring was glued to the middle 
of the membrane of each drumhead. One of these telephones was 
placed in the experimental room and the other in the basement of an 
adjoining house. Upon singing into the telephone the sounds of the 
voice were reproduced by the instrument in the distant room; and 
if two persons sang simultaneously, the two notes were audible at 
the vther telephone. 

* At the time of the lecture an experiment was made to show the 
transmission of articulate speech, an assistant going into the adjoin- 
ing building where one of the telephones was placed. Several 
familiar questions were, it is said, understood after a few repetitions. 
The vowel sounds alone are those faithfully reproduced ; diphthongal 
sounds and rotund vowels are readily distinguished, but consonants 
are generally unrecognizable. Now and then, however, a sentence 
comes out with almost startling distinctness, the consonants, as well 
as the vowels, being clearly audible. Prof. Bell stated that teic- 
phonic effects can be produced with three varieties of currents, — 
the intermittent, the pulsatory, and the undulatory. The first are 
characterized by the alternate presence and absence of electricity in 
the circuit; the pulsatory current by sudden changes in intensity, 
while the undulatory currents are obtained by gradual changes anal- 
egous to the changes of density of air produced by the vibration of 
the pendulum. 

“The most recent trial of Prof. Bell’s instrument was at bis resi- 
dence, Brantford, Canada, Aug. 11. The Toronto Glove states that 
instruments were placed, one in the porch of the residence and the 
other in an outhouse on the grounds, and communication between 
these made by ten milea of wire. Musical notes, the human voice, 
and songs spoken and sung before one instrument were plainly audi- 
ble by placing the instrumeyt tothe ear at the other. By this inven- 
tion, too, any number of messages can be conveyed over one wire in 
either direction, provided they have a different pitch; the tones of 
the voice can pass over the electric wire, enabling the hearer at any 
distance to hear distinctly what is said, and to distinguish the voice of 
the speaker. On Aug. 10 the professor had communication made with 
his instrument onthe common telegraph wire between Brantford and 
Mount Pleasant (five miles), and was spoken with, while in Mount 
Pleasant, by Prof. D. C. Bell and Mr. Griffin, from the Dominion 
office in Brantford. On the evening of Aug. 12 the professor tried 
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a new experiment, having had an instrument made so that three per- 
sons could sing different tunes or different parts of the same tune 
into the instrument at the same time. The trial was perfectly suc- 
cessful, the different voices coming distinctly over the wire at the 
same time, so that they could be separately distinguished by the lis- 
tener. The practical exemplification of the lately discovered system 
of telephony made by the professor afforded much pleasure and 
infurmation to those present.” 


It was after this that Drawbiugh showed the tin-can instrument 
for the first time to Shapley and many other witnesses, showing 
them no other instrument. Shapley never saw F. 

It is worth noticing for its bearing on Drawbaugh’s general char- 


acter, that although he pretends to have invented the pendulum of 


which he gave a drawing on cross-examination, it was really, with 
very slight change, the duplication of an old invention, using two 
levers instead of one, but with change of principle, published many 
years before, and shown to Drawbaugh before he made his pendu- 
lum (complts, i, 59Y, iv, 858-9). 


No. 24. Jsaac’ D. Landis, complts, i. — 606, Mr. Shapley’s 
brother-in-law, was with him on the visit. He confirms Mr. Shapley’s 
story, adding that Mr. Drawbaugh when he showed them B, said that 
this was to revolutionize the world, or words to that effect, — a nat- 
ural enough statement for anybody to make who had read the news- 
paper accounts of what Mr. Bell had accomplished, and the recep- 
tion Mr. Bell’s invention was meeting at that time. 

In October, 1876, Mr. Bell was widely eclebrated as the inventor, 
and the only inventor of the speaking telephone. It is absolutely 
impossible that if Mr. Drawbaugh had the finished instruments D 
and E, he could have talked with intelligent and skilful men like 
Shapley and Landis about the telephone, shown them an instrament, 
and not said one word to indicate that he was the man who was far 
ahead of the world, and not only had an instrument which he could 
call a telephone, but something far in advance of anything then 
thought of, — for he now wishes the Court to believe that he then 
did have such an apparatus, — and shown them only the rude tin 
‘an B. One of the most extraordinary things of this extraordinary 


story is that we never, except perhaps in one passage in the deposi- 
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tion of Drawbaugh’s brother Henry, find an intimation, when the 
Bell patent came out, and Mr. Bell was growing every day more 
and more famous, that Drawbaugh complained to any one that the 
honors belonged to him. Whatever else an inventor does or forgets, 
he does not forget his own claims and his own merits, and does 
not omit to make them heard. His only proved references to Bell 
are disclaimers, — stated to Matthews (p. 371, supra), and to Weaver, 
(pp. 490-1, supra), and to Grissinger (pp. 410-11, supra). 


No. 58. C. A. Landis, complts, ii, p. 1069.— Mr. C. A. Landis 
is a brother-in-law of Mr. Rufus E. Shapley, and a brother of Isaac 
D. Landis. He is a jeweller, and was learning his business at Mr. 
Shapley’s shop in the spring of 1877, being then eighteen years old. 

He went to Drawbaugh’s shop upon the occasion of repairing a 
clock near by, and has an entry of the work and the charge for his 
fares to Milltown. His two visita there were about the first of April, 
1877, and about the first of November, 1877. He made one other 
visit, but he cannot fix the date of it. It was either between the two 
or after the second ohie. 

Before going there Mr. Shapley Fad called his attention to the fact 
of Drawbaugh’s having a talking machine and advised him to look at 
it. He saw one there on his first visit, about April 1, 1877. Tle 
testifies (p. 1070) :— 

“@Y. 9. Will you look at the tray of instruments now shown 
you — exhibits in this case — aid tell me whether you see any in- 
strument among them which resembles the instrument which you 
saw at Mr. Drawbaugh’s shop on your first visit there, about the first 
of April, 1877? 

“A. IJ saw this instrument (B) or one similar to it, at least, 
with the exception of the electro-magnet; this (F) I saw, or some- 
thing similar to it, without the top; they were both lined with plaster 
of paris inside; I recognize nothing else. 

“@. 10. Please describe a little more particularly the tin-can 
instrument, like B, which you saw there, and state what explanation 
he gave you of the construction of the parts of which it was com- 
posed, and of the way in which it was operated. 

“A. I think it was perfectly similar as this B, with the excep- 
tion of the lining and the magnets; at the time I seen it, the mem- 
brane covering the opening of the can had been eaten away by mice, 
he said ; the string outside and the remains of the membrane were as 
now. He said the manner in which it operated was as foiluws: 
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The membrane had fastened to it a piece of metal; this strip, which 
is fastened to the bottom board at the end of the can — he said it 
should be platina—#it extended upward, the end being directly in 
front of the metallic piece on the membrane; and by the action of 
the waves of sound, caused by the voice on the membrane, the piece 
of metal and the platina point would come in contact, thereby making 
and breaking the circuit, which making and breaking would be re- 
peated at the other end of the line. The other instrument he did not 
explain. 

“Q.11. Of what material is the strip to which you have referred 
and how is it lettered in the drawing of instrument B, which the 
respondents have put in evidence? 

* dns. SItis lettered H. This strip is of tin — the one here on 
the instrument. I couldn’t say positively as to the one I saw.” 


“@ 16 On the occasion of this visit when you saw the tin-can 
instrument which you have described, did Mr. Drawbaugh say any- 
thing to you about any results he had obtained, and did he tell you 
why he put the plaster of paris inside ? 

“Ans. He said he had had the instrument to speak, but that iu 
words of more than one syllable it would continue to repeat the first 
syllable, and that he had used the plaster of paris lining to destroy 
that defect, but it did not prove satisfactory.” 


The witness’s memory seems to be exceedingly accurate as to the 
details about the shop and what he saw there. He has no recollec- 
tion whatever of any electro-magnet, and, according to his description, 
B was then a circuit-breaking Reis transmitter. 

This is a very important fact, so important that if Drawbaugh could 
have come on the stand afterwards and denied it, or explained it 
away, he would undoubtedly have done so. But the defendants have 
preferred not to call him in- rebuttal. 

That such was the character of the instrument at that time at least 
does not rest upon the witness’s recollection merely. In front of the 
place where the diaphragm was in B is a small piece of tin fastened 
with a set screw to the base, the end of it projecting up in front of 
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the mid’ le of the supposed diaphragm. 


A. 


LANDIS. 


423 


The defendants have 


alleged, rather than shown, that that was for the purpose of a 
spring to increase the tension of the diaphragm. 

Now Drawbaugh is an extremely nice mechanic, and it is the 
merest waste of time to pretend that such a person as he would have 
used a piece of tin to give additional springiness to a stretched mem- 
brane. It would be like putting lukewarm water into the teakettle 
to make it boil. But a stretched membrane diaphragm with a metal 
patch on the middle and a wire connected to it, — and we do not 
know what the condition of the instrument was in this respect, be- 
‘ause the diaphragm and everything it carried had been destroyed, 
— with, opposite to this a piece of metal, pointed, and without much 


if any spring to it, with a set screw to regulate its distance from the 
metal patch, and then connected jto it the wire leading to the bat- 
tery, would make one of the known forms of the Reis transmitter. 
It is very significant that the defendants’ witnesses, Geo. Drawbaugh 
and D. M. Ditlow, swore that there was a string or wire connected 


to the bladder (see this quoted, pp. 188, 202, supra). 


This little 


piece of tin on the instrument B has at its heel end a small hole 


exactly such as would be made to put a wire into. 


purpose for which that hole could have been made. 
have come there by accident, for if the mechanic were making it even 
out of an old piece of tin with a hole in it, he would have cut it off 
a quarter of an inch shorter to escape that hole, because the precise 
length is no consequence. The structure perfectly fits it for that pur- 
pose, andthat the defendants’ counsel understood this is shown by 
the cross-examination of Landis, for they asked Mr. Landis (p. 1067, 
x-int. 68) whether there was any hole in it except the screw hole 
which fastened it to the base board, and he said he did not remem- 
ber. Again, Drawbaugh told Landis that the point ought to be of 
platinum, and should operate to make and break the circuit (ans. 
10, quoted, p. 422, supra). That is exactly what a platina point 
would be used for ; platina would not be used for any other purpose. 


There is no other 


It could not 


Again, the description which this witness gives of what Draw- 
baugh told him of the difficulty with the instrument was just the 


kind of a description which might be expected. 
when spoken to will give a sound for each syllable, the wind rushes 


A cirevit-breaker 
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for each syllable, proJucing a peculiar effect upon it, and an imagi- 
native man like Drawbaugh, trying to make a talking machine, will 
readily believe that he distinguishes the first syllable of whitever 
word he has in his mind, and still he can hardly help perceiving that 
all the syllables sound alike. 

It is, of course, possible that Drawbaugh might have used F asa 
transmitter and B as a receiver at a previous time, and when Mr. 
Landis was there had been experimenting with B as a circuit-breaker. 
He might well have despaired of getting any success with F and B, 
instruments then ten years old, and might have tried —as many 
others have tried, but tried in vain — to make a circuit-breaker talk. 
He swears he never had a circuit-breaker in general terms, but he 
does not meet this particular testimony. The mere fact that he had 
1 circuit-breaker at this time is almost conclusive proof that he had 
not got a speaking telephone; for a man who had once got that 
would never go back and experiment with the other. 


Jacob Grissinger. —At about the same time as the visit of Messrs. 
Shapley and Landis, that is, in the fall of 1876, Jacob Grissinger 
visited Drawbaugh’s shop. He was afterwards one of tne Clock Com- 
pany. He died about the time the defendants clused their general tes- 
timony (Drawbaugh, x-ans. 1539, defts, ii, 1081, states the time 
of his death), so that the defendants would have called him if he 
could have helped them, but the complainants of course had no oppor- 
tunity to. He bad made an affidavit which the complainants filed 
and used on their motion fora preliminary injunction. This was put 
into Drawbaugh’s hands on his cross-examination (defts, ii, 1080) : — 


“AX @Y. 1529. I now hand you a printed copy of the affidavit of 
Jacob H. Grissinger on pp. 170-1 of the printed [injunction] 
record, and ask you whether or not the account it gives of inter- 
views between you and Mr. Grissinger and of what y u bad in oper- 
ation in your shop while you were connected with him is ¢ rrect? 

“A. He had visited my shop at a pretty early time in company 
with another gentleman, but when they came there they were stran- 
gers — I had not knowed them; I had shown him apparatus — clock 
and diiferent other apparatus, but any particular one I don’t remem- 
ee.” +. whe 


, 
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The affidavit already on file was then again put in evidence, and 
is printed with defendants’ exhibits (defts, iv, p.) and with com- 


plainants’ exhibits (complts, iv, 334). It is as follows: — 


“STATE OF PENNSYLVANIA, 
CUMBERLAND COUNTY, SS. 


“TI, Jacob H. Grissinger, a witness of lawful age, being duly sworn, 
on oath depose and say : — 

“IT live in Shepardstown, Cumberland County, Pa. I ama jus- 
tice of the peace. I know Daniel Drawbaugh, of Eberly’s Mills, in 
this county. In 1878 I became interested with him and others in 
his invention and patent for a magnetic clock, and we furnished him 
some money to take out a patent and manufacture clocks. 

“If went to Drawbaugh’s shop at Eberly’s Mills with Squire Wil- 
liam M. Watts, to see Drawbaugh’s inventions. [ think this was in 
the fall of 1876 Wesawa magnetic clock and some other things. 
While we were there the talk turned on telephones, and Mr. Draw- 
baugh showed us a tube er a tumbler, with, I think, the bottom 


Knocked out; it hid, or I understood that it hid had, a piece of 


bladder or membrane stretched over one end. It was not conn -cte] 
with any wire, and was a very crude thing, and not in working 
order. He intimated that he would like to have somebody help him 
with money to experiment and see if he couldn’t make a good in- 
strument. A week or two afterwards I saw an article abont a 
sperking telephone in some paper, I think the New York 7rzbune, 
and was satisfied from comparing that with what Dan Drawbaugh 
had said, that the party spoken of in the paper already accomplished 
what Dan was working at. In 1878 and 1879 I was frequently at 
Drawbaugh’s shop, because he was then at work on the clocks I was 
interested in. During part of that time he bad a telephone which I 
understood from him he had just made. It was mounted, and I 
listened while he talked through it; he also had a number of mouth- 
pieces or parts of telephones which he showed me ocvasiunally. He 
did not have a telephone continually mounted and in operation during 
the whole time I was there connected with him, but only the latter 
part of the time. My connection with him about the clocks began 
in the early part of 1878. 

“During the following fall and winter Mr. Edgar W. Chellis 
beeame connected with Drawbaugh about measuring faucets. I] 
have seen him at the shop, and Dan used to go to Harrisburg to see 
him. 

“Mr. Chellis has lived in Harrisburg a good while, and there 
keeps a ninety-nine cent store, where he sells ‘notions’ and fancy 
goods. I make this affidavit to be used in legal proceedings. 


“J. H. GRISSINGER.” 
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Drawbaugh testificd (ans. 1529, defts, ii, 1080) that he went to 
see Mr. Jacob Grissinger about this case, and Grissinger told him 
that he already had made an affidavit for us. Drawbaugh adds that 
Grissinger said that his affidavit was not printed as he made it. 
This is true, but the difference is not material, and the actual affidavit 
is bet:er for the complainants than the print referred to. The clause 
written and correctly here printed “that the party spoken of in the 
piper, already,” etc., was misprinted in the moving papers “that 
the party spoken of in the paper strictly accomplished what Dan 
was working at,” and the word “connection” was misprinted “con- 
versation.” This appears on inspection of the papers on file. The 
misprint was corrected with a pen in the copies furnished to the 
Court, and served on the defence, but not in the copy mailed to 


Grissinger. 


There are certain men of education particularly skilled in and 
concerned with electrical matters whom Drawbaugh came in contact 


with about such matters. Their relations with him, their position 
and their opportunities were such that if he had had or had thought 
he knew how to make an electric speaking telephone he would have 
told them of it; and if such a thing had existed in his hands with 
their knowledge before it was heard of elsewhere, the whole course 
of his history would have been different from what it is; they would 
have patented the invention and put it to use. 

No. 84. Andrew h. Wiefer, complts, ii, 1279. —Is forty-three 
years old. For twenty years has had charge of the telegraphs of the 
whole middle division of the Pennsylvania Railroad. In the begin- 
ning of 1873 he put up the fire alarm for the city of Harrisburg. 
He has known Drawbaugh for a good many years. The witness is not 
only manager of the middle division of the Pennsylvania Company’s 
telegraph, but from 1867 to 1880 he was a member of the firm of 
Hahl, Kiefer & Co., manufacturers of electrical apparatus, doing a 
large part of the fine electric work for the government and the 
signal bureau, with a factory at Washington or Baltimore or both 
(p. 1183), and he kept a little electrical supply store at Harris- 
burg (p. 1182). 

Drawbaugh once came to him from time to time for small elec- 
trical supplies and to Mr. Kiefer’s office and asked him to go 
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toa building near the depot at Harrisburg, and then showed him 
something which was to be used as a telegraph instrument or to 
operate a fire alarm without a battery. Drawbaugh brought him 
also at one time the works of an electrical clock to show him, and it 
is clear it was Drawbaugh’s clock which was brought, because of a 
certain peculiarity in the direction of the second hand which existed 
in that clock, testified to by Drawbaugh, and which was noticed by 
the witness and was testified to by him. 

P. 1280. “@Q. 7. Did Mr. Drawhbaugh, on other occasions, from 
time to time, come to your office or meet you around the depot, and 
speak to you of electrical matters ? 

“A. Yes, sir; he come there on different eccasions, — how often 
I can’t say ; he got pieces of wire from me, and weuld speak of e’ec- 
trical matters, more especially so of things appertaining to what he 
had constructed and how he came to his electrical knowledge and so 


on. 

*“@. 8. Did he ever bring an electrical speaking telephone to 
you? 

“A. No, sir; not to the best of my recollection. 

“@. 9. Did he ever tell you before this suit began that he wag 
at work upon, or had been at work upon an electrical speaking 
telephone? This controversy began in 1880. 

“A. Not to my recollection.” 

"@Q. 12. If, before you ever heard of electric speaking tele- 
phones elsewhere, Mr. Drawbaugh had brought you a set, or had 
told you that he had a set, by means of which conversation could 
practically be carried on along a wire, do you think that would 
have impressed itself on your mind so as to remain fixed there ? 

“A. I think it would without a doubt, if he had made it plain 
to me that such could be done, or had explained the means.” 

Before the complainants went to see the witness, Drawbaugh and 
the defendants’ counsel had been to see him twice, and talked over 
the matter very fully and carefully with him. 

Here was a man so friendly to Drawbaugh that Drawbaugh took 
various electrical inventions to show to him and was in the habit 
of talking with him about electrical apparatus; himself long a 
partner, in a large electrical manufacturing concern having in 
his control telegraph lines, so that he could have tried a tele- 
phone on a local circuit, or on several hundred miles of wire. If 
Drawbaugh had a speaking telephone before any one e'se had one, 
and wanted to make it known, as the answer says he did, Mr. 
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Kiefer would have heard of it; and if he had heard of. it the 
money to patent and a factory to make the apparatus for commer- 
clal use were ready. 

With the certain fact that Drawbaugh never showed a telephone 
to Mr. Kiefer, nor asked his assistance, all pretences that he asked 
the neighboring farmers or the blacksmith or the day laborers (O. 
Kuhney) to assist him, either by means or money, or that he ever 
made any serious attempt to interest any body in talking machines, or 
that he ever had any in which he could interest anybody, become 


simply an absurdity. 


Simon Cameron Wilson, complts, iii, 2057.—Mr. Wilson is now 
mayor of Harrisburg. For many years and up to the spring of 1875 
he was superintendent of telegraphs for the Northern Central Rail- 
way, the ownership and management of which was in the Cameron 
family, with whom, if we may judge from this witness’s name, he was 
connected. In the spring of 1870 the railroad added to its other 
electrical facilities a smal! repair shop which they bought from some 
one who had been carrying on an electrical repair shop in Harris- 
burg. From that time Drawbaugh was in the habit of visiting 
Mr. Wilson; he frequently talked with him on electrical matters, 
getting from him electrical material, such as old coils, magnets, bat- 
tery plates, etc., which would answer his experimental purposes 
perfectly well, and bringing him sundry electrical contrivances to 
show. It does not need any testimony of Mr. Wilson to satisfy the 
Court that if Drawbaugh had once said to Wilson that he had an 
electric speaking telephone, Mr. Wilson, then a young man, would 
immediately have had it brought in or informed himself about it; 
and that if such a thing had been produced in an office, the occu- 
pants of which were the Cameron family and their namesake, the 
chief elcctrician of the railroad, there would have been no want of 
money or enterprise about it; it would have been at once put to 
use and adopted by the railroad, patented and pushed to successful 
completion. Mr. Wilson never heard of anything of the kind. That 
he did not, does not rest upon memory, for as we have before observed 
of other people, if he ever hud heard of it, results would have come. 
Mr. Wilson was cross examined for a whole day and not a single 
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question was put to him — Drawbaugh all the while sitting alongside 
of his counsel (ans. 88, p. 2072) — which suggested that he had 
mentioned the subject or shown an instrument to Mr. Wilson. The 
cross-ex:imination, we submit to the Court, was simply frivolous. 
It was an attempt to show that Mr. Wilson did not remember every- 
thing that Drawbaugh had ever shown him and could not specify 
every time when Drawbaugh had come to see him. Of course he 
could not. But will that fact make the Court believe that such an 
enterprising man and a member of such an enterprising family, a 
professional electrician, carrying on for the railroad an_ electrical 
workshop, could have bad a practical speaking telephone brought to 
him in 1872 or 1873, 1874 or 1875, and done nothing about it, taken 
no interest in it, not tried it, or could have forgotten the whole sub- 
ject? 

That is not quite all. If such a thing had taken place, if, indeed, 
such a thing could have taken place, and Drawbaugh’s subsequent 
history been what it is, Drawbaugh first of all would have sought 
out Wilson, if he remembered atiything of the kind. So intelligent 
a man, enjoying such a prominent position as Mr. Wilson, would 
have been worth more than all the witnesses Drawbaugh called. 

Again, if the matter had ever been brought to the attention of 
Mr. Wilson, Drawbaugh, sitting by his counsel through the cross- 
examination, would have specified time and place at least, in a 
question, and brought it to Mr. Wilson’s mind, if anything of this 
kind took place. 

For a fuller discussion of the value of this testimony see pp. 333, 
356, supra, and the body of the brief. 

These are the main facts. The precise language of his deposition 
is of course not material; the most important facts are as fol- 
lows (complts, iii, 2068). 

He was technically superintendent of telegraphs until the fall of 
1874; then the Northern Railway Company was practically absorbed 
by the Pennsylvania Railroad; his title was changed and he became 


e 


what the Pennsylvania Railroad Company call “division operator,” 
that is, division superintendent. Dec. 10, 1870, the Railroad Com- 


pany through him bought J. J. Clark’s shop for the manufacture of 


telegraph apparatus, which was in the same building as the railroad 
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offices (p. 2059). He first made Mr. Drawbaugh’s acquaintance 
at that shop, and Drawbaugh obtained from him odds and ends of 
telegraph machines, battery materials, etc., which were of no use to 


the company. 


P. 2060. “@. 13. Did he visit you very seldom or quite a num- 


ber of times? 
“A. He visited the shop quite a number of times.’ 


9 


He was cross-examined at length as to the precise number of 
times he visited (p. 2068) :— 


“ X Q. 67. Can you state positively that he visited you on more 
than three different and distinct occasions while the shop was running, 
and before you had abandoned it? 

“A. He visited me once — his first visit — when I became first 
acquainted with him; and also again to show me an electric clock ; 
and on another visit, previous to the one last stated he spoke to me 
of the clock that operated with the earth battery ; and again on the 
occasion of his bringing the oscillating magnet spoken of; and at 
other times, when I gave him scrap; how often I cannot tell. 

“ [| Answer objected to as not responsive. | 

“X Y. 68. The question repeated. 

“| Objected to as a vain repetition and fruitless waste of time. | 

“A. My answer made before is the only one I can give in order 
to determine his visit, and not from any desire to evade. 

“ X Y. 69. My question is a simple one, and calls for an answer 
yes or no. Are you or are you not able to state positively that he 
called on you on more than three different and distinct occasions 
while the shop was running and before it was abandoned ? 

“| Same oljection, and the complainants object to the attempt to 
both frame the question and dictate the form of answer. ] 

“A. Ihave answered accordirg to my understanding. My de- 
tailed answer above shows that he visited me four times, of which I 
have a distinct recollection of the specific visits.” 


Then came the question (p. 2071) : — 


“X Y. 81. Do you remember whether he asked you for the gift 
of some soft iron cores for magnets, or whether you gave him 
any? ) 

“A. I can’t state positively ; but my recollection is that we spoke 
on the subject of soft iron cores, of which I had a number in the 
shop. I cannot say whether I gave him any or not.” 


Drawbaugh was present in the room during this cross examina- 
tion — the witne<s expressly so testified (ans. 88) —and the Court 
cannot doubt that Drawbaugh had just told his counsel that he had 
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been at the shop, an. among other things had asked Mr. Wilson 
and obtained from him som» soft iron cores for maguets. 
Then as to what the witness knew about Drawbaugh’s work, etc., 


he testified (p. 2060) : — 


*@ 15. Did he ever bring to you, to show, any electrical con- 
trivances which he professe.! were of his own construction ? 

“A. On one occasion he brought me a clock which he claimed 
he had constructed — an electrical clock. 

* @. 16. Did he ever bring you an electrical speaking telephone 
or talking machine? 

” i No, sir. . 

*@Q.17. Did he say t» you, or give you to understand, that he 
had invented, or that he had an electric speaking telephone or talk- 
ing machine? 

"A. No, sir; not during that time that we are speaking of, 
or that we had this shop. 

* Q. 18. Did he ever speak to you of any such thing while you 
were connected with the railroad before you left in 1876 or 1877? 

“4. We never had any conversation on any subjects except in 
the shop named, nor at any time within that cane dil he speak ou 
the subject of telephone to me. 

“@.19. Were your relations with him sal during that time that 
if he had invented and had in his possession practical operating 
speaking telephones which he was desirous of making known he 
would have mentioned the subject to you or not? 

“A. There was no reason way he shouldn't, and [am very much 
surprised that he didn’t 

*“@. 20. If at any time while you were connected with the tele- 
graphs he had brought to you a practical speaking telephone, and 
told you that his creat object and desire was to p: itent it and make 
some for use, would he have had difficulty in obtaining from you the 
needed assistance ? 

“A. If he had demonstrated that such an instrument was a suc- 
cess, I for one would certainly have aided him, and he would have 
had no difficulty in getting all the aid he wanted. 

“@Q. 21. If at any time while you were in charge of the tele- 
graph Drawbaugh had mentioned to you that he had invented and 
mace a practical and successful speaking telephone, a knowledge of 
which he was willing freely to communicate to the public, would you 
have rested with such a mere mention, or would you have taken 
steps to see the thing and ascertain for yourself what it was ? 

“A. I wouid have most certainly invited him to bring the thing 
over to my shop or office, or taken some other means of seeing it. 

“Q. 22. If, while you had charge of the telegraph, he had 
brought to you a practical and successful operative telephone, and 
told you he was willing to allow the public to freely test the same 
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by using it, would you have been contented by merely looking at it, 
or would you have tried to talk through it? 

“A. I would bave most certainly had him to test it. 

“ @. 23. State whether or not you had the necessary convenicn- 
ces and appliances for the purpose in the building where your shop 
and office were. ; 

“A. We had; that being the general headquarters of the tele- 
graph service of the company.” 

"QQ. Y. 82. Who was the pre-ident of the Northern Central Rail- 
road while you were superintendent of telegraphs ? 

“A. J.D. Cameron. 

“@. @ 83. Who was the principal manager at Harrisburg, next 
to him? 

“A. J.N. DuBarry a part of my term. He was general super- 
intendent, and during the balance was vice-president. 

“QY. Y. 84 Is he the gentleman of that nime who afterwards 
becaine vice-president of the Pennsylvania railroad ? 

“A. Yes, sir. 

“QY. Q. 85. Were you on intimite personal relations with those 
two gent'emen, or were your relations only official ? 

“A. They were both official and friendly. 

“QY. Y. 86. Would you have had any difficulty in getting those 
gentlemen to have furnished means if you had shown them a practi- 
cal and successful operative electric speaking telephone, in 1873 for 
example ? 

“A. I don’t believe I would. When they came to understand 
the invention, I feel satisfied they would have gone into it. 

“Q@. Y. 87. What is your full name? 

“A. Simon Cameron Wilson. 

“@Y. Y. 88. Mr. Daniel Drawbaugh has been present in the room 
during your cross examination, has he not ? 

"fe. 20, i.” 

Another piece of testimony goes here. David A. Hanck was of 
those who bought out the Faucet Company in July, 1873, and 
thereafter carried on the business at Drawbaugh’s shop for several 
years. He wasthe manufacturing partner. He never saw nor heard 
of any telephone, but he became familiar with Drawbaugh’s mag- 
neto key which he described accurately (ans. 48, complts, 1, 793). 
He testifies (complts, i, 794) : — 

“@. 50. If you heard Mr. Drawbangh say anything about try- 
ing it on a telegraph line, will you state what he said and what, if 
anything, was done in consequence of what he said? 


“A. Some time after he had it completed,— he had heen trying it 
in the shop for different purposes,— he expressed a desire to try it 


a ~ 
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on a long line of wire. Feeling interested by his request for per- 
mission, | applied to George A. Zacharias, who was the agent of 
the Cumberland Valley Railroad at Mechanicsburg, asking him to 
give Mr. Drawbaugh an opportunity of testing his instrument. 
He said he would, and some time after Mr. Drawbaugh and I went 
to the telegraph office, and Mr. Zacharias connected the instrument 
to his relay or sounder, I don’t remember which, and endeavored 
to write with it, as he said; but said it was too cumbersome and 
unwieldy. He could not do much with it I went away after 
about ten minutes, leaving Mr. Drawbaugh there.” 


When he sought for and got lenve to try an electric instrument 
on x real line, he took a very rude, imperfect magneto key, but no 
speaking telephone. This has not been contradicted. 


No. 83. Jsaac Lloyd, complts, ii, 1264. — This gentleman is a 
school teacher, fifty years old, living in Harrisburg; was alderman 
there for five years. Has known Drawbaugh twenty-five years. 
He visited him in 1866 with Mr. Theophilus Weaver to get Draw- 
baugh to make a machine to cut out pencil erasers. From time to 


time has been at his shop, seen his various inventions, a number of 
which he describes, and appears to have been quite friendly with 
Drawbaugh, for Drawbangh came to him from time to time. He 
went so far as to assist Drawbaugh in making one of his clucks by 
engraving and gilding the glass for the dial. He himself employed 
electricity by doing a good deal of electro-plating for hardware dealers. 

He saw many of Drawbaugh’s inventions (see p. 1266), and, upon 
one occasion, not long before March, 1875, Drawbaugh brought to 
Harrisburg, and the witness saw in his hands and on exhibition near 
the railroad, an instrument to telegraph without a battery, and saw 
him operate this instrument in the presence of Mr. Wilson, then 
connected with the Northern Central Railroad telegraph. 

During all this time and up to 1878 he never saw or heard that 
Drawbaugh had a speaking telephone. 

In February, 1878 (see p. 1271), he went to Drawbaugh’s shop 
with Mr. Worley, another school teacher of Harrisburg, to see 
Drawbaugh’s clock. They saw it and wrote a very laudatory article 
about it in the newspapers. At that visit Mr. Drawbaugh said that 

* he was working on a telephone, but that the sound was not sutisfac- 
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tory. The instrument was not shown to the visitors nor explained 
to them. 

This witness made an affidavit for the complainants to file as part 
of their moving pxpers, but it seems that before that somebody, ap-_ 
parently from the defendants, had been to see him about: his recol- 
lection. By one of those coincidences which has happened several 
times in this case, this witness after he was summoned and _ before 
he started to come to Philadelphia to testify, was pursued by the 
defendants and Drawbaugh went to see him, —but without effect 
(p. 1272). 

At one time Mr. Drawbaugh had a ta'k with bim about vibrations, 
referring to the buzzing of a bee’s wing. Witness feels entirely confi- 
dent that this wasin 1877 (p. 1273), though of course upon a mere 
matter of date he is not ready to swear positively that that was the 


year. | 
An attempt was made upon cross-examination to show some dis- 


crepancy between the statement made by him and that by Mr. Worley 
about their joint visit. It appears, however, from both of them 
that Drawbaugh spoke of some trouble about the sound, and that 
he was trying to remedy it. Mr. Lloyd says the sound “ produced 
a kind of backlash” which he intended to “control”; Mr. Worley 
says the sound was “too much diffused,” and Mr. Drawbaugh intended 
to correct this by enclosing it ina box. It is evident that both of 
them heard from Drawbaugh a statement that he could transmit a 
sound, but that it was of tuo indefinite a character at the listening 


station to be satisfactory. 


No. 93. #. U. Worley, complits, ii, 1551.— Went with Mr. 
Lloyd to Drawbaugh’s shop in February, 1878, to see his mag- 
netic clock and write an article about it. Drawbaugh then spoke 
of the telephone to them; did not say how long he had been work- 
ing at it. Did not tell them that he had then got a successful 
instrument; did not say that he was the original inventor of it, 
although he apparently knew that they were going to write an 
article about him. 

This, in connection with the other newspaper articles’ of that 


spring, is very strong evidence that he had not even then anything 
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which he thought werth bringing before the public or any claim to 


which he desired to give publicity. 


No. 66. Henry S. Rupp, complts, ii, 1128. — Age, fifty- 
six; near Shiremanstown; nurseryman and florist. He has the 
largest establishment of the kind in the county, and has carried on 
his business eighteen years. He was a very active member of the 
Drawbaugh Manufacturing Company. The concern was organized 
in 1867 as a partnership, called the Faucet Company or the Pump 
Company, and in 1870 was turned into a corporation. He produces 
a certificate of stock for twenty shares, of $100 each, dated Oct. 1, 
1870, and states that the corporation was organized under the gen- 
eral laws with an actual paid-up capital of $20,000. 

The company manufactured not only Drawbaugh’s faucet, but a 
number of other things which Drawbaugh had got up, and they 
advertised them in their billhead (printed p. 225, supra). Draw- 
baugh suggested to them to manufacture some other things which he 


had invented, among which was a gas governor. The records of 
the company, which the witness reads from, state that at the meet- 
ing of Jan. 29, 1869, Drawbaugh offered to furnish his gas gov- 
ernor to the company on terms to be agreed upon. The company 
met for the purpose of examining it; Drawbaugh fitted up sufh- 
cient apparatus to manufacture gas in his forge outside, and carried 


piping into the building up to the second story; presently a seam 
of one of the retorts opened in the fire and that ended the exhibi- 
tion (p. 1130). He did not enliven their spirits after this failure by 
talking through a wire, nor did he offer to show a telephone to the 
group of capitalists who had met at his shop. It is not pretended 
that any one then present had heard that he had such a thing. 

It appears that at the same time, in the early part of 1869, the 
Drawbaugh Company was seeking for other business besides the 
manufacturing of faucets. In March, 1869, on motion of the 
witness Rupp, and Drawbaugh, it was agreed that Drawbaugh should 
as speedily as possible get up some screw machinery to be used in 
the shop. It never was done, however. Mr. Drawbaugh said he 
thought he could invent such a machine, and the company formally 
voted that he should do it (p. 1131). These facts are proved by 
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the records of the company; but the witness states that Draw- 
baugh never proposed to the company that they should patent or 
manufacture talking machines, and neither Drawbaugh nor any one 
else pretends that he suggested sucha thing (ans. 21, p. 11381). 
He is sure that if, before the firal division of the property in July, 
1873, the company had known of a practical talking machine at 
Drawbaugh’s shop, it would have taken hold of it (ans. 22, p. 1182). 

The company began its operations at Drawbaugh’s shop in 1867, 
and sold out to Hauck Brothers in July, 1873. Witness swears pos- 
itively that during those six years he never used nor saw a talking 
machine at the machine shop, and never heard that Drawbiugh had 
one. During the active operations of the Faucet Company he was 
there at least once a month; afterwards less frequently. Draw- 
baugh did considerable work for him in 1872, about fitting up some 
piping at his greenhouses. 

In 1873 Drawbaugh made and presented to him a weather gauge 
in the hopes that if- it worked well Mr. Rupp would recommend it 
to others. About 1874, or thereabouts, Drawbaugh brought a 
signalling machine to the witness to show him. Up to the fall of 
1876 witness had never heard that Drawbaugh had a talking ma- 
chine. He was sure that if he had hada practical machine which people 
could and did talk through the witness would have certainly heard 
of it, and if he had had such a machine during the existence of the 
company witness is quite sure that in offering kis other inventions to 
the company he would have offered that or mentioned it (ans. 46- 
48,p. 1135). He says (complts, ii, 1135) :— 

“@Y. 45. Up to the summer of 1876 had you ever heard that Mr. 
Drawhaugh bad at his shop a talking machine, or a machine by 
which persons at different places could carry on a conversation 
along a wire? 

" &. Be, ar.” 

P. 1144. “XY QY. 90. Are you certain that you never heard of 
Mr. Drawbaugh’s telephone or talking machine prior to the summer 
of 1876? 

“A. As far as memory can be depended, I am. 

“AX Y. 91. In your seventy-seventh answer you named all the 
members of the Drawbaugh Manufacturing Company; are you cer- 
tain that you never heard any of those gentlemen say anything 


about Drawbaugh’s telephone or talking machine, from the year 
1867 to the year 1872? 
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* A. Ihave no data or anything to fix a certainty, although cir- 
cumstances and events transpiring during that time show without a 
doubt that there was nothing said about the telephone.” 


“XN @. 101. So far as you remember, was he willing and anxious 
to show his inventions to any one of you more than to the others? 

“A. He let on so to me, that he did. He told me that he 
always liked to show his inventions to me and explain them; that 
I always gave more attention to what he said than some of the other 
ones. 

“ XN QY. 102. Then, from your recollection of that fact, do you think 
he would have shown his talking machine to you if he showed it to 
any member of the company ? 

“A. Yes, sir. I do think he would for the reasons above 
stated, and also for the reason that Mr. Drawhaugh and myself 
were then, as well as now, on quite intimate terms.” 


Here is a neighbor of Drawbaugh six years a partner who fur- 
nished money, an active, energetic man, precisely the person to whom 
Drawbaugh would apply for assistance if he wanted any; yet 
‘Drawbaugh never came to him about the talking machine, and this 


witness never heard of it. 

Witness says that the community in the neighborhood of Eberly’s 
Mills “constitute a prosperous and enterprising people” (ans. 49, 
p- 1136) ; the facts of their history and the readiness with which 
they raised money to assist Drawbaugh and other inventors to the 
extent of over $30,000, spent in his shop in ten years, prove it. 
Witness says that if Mr. Drawbaugh for a number of years before 
speaking telephones were heard of elsewhere had exhibited freely to 
others practical working instruments, he would have had no trouble 
in getting all the money that would be needed to patent or manufac- 
ture them (ans. 50, p. 1136). 

Witness remembers particularly that the first telephone of any 
kind that he ever saw was at Hauck’s store in Mechanicsburg in 
1877 (p. 113 .s sure that he had never seen one at 
Drawbaugh’s shu, — .sewhere before that. After that, he saw and 
listened at one in Drawbaugh’s shop, but did not understand what 
came through it (pp. 1139-40). The instrument that he then listened 
at— which it will be remembered was in 1877—was B. Draw- 
baugh had applied to him for his recollection before the complainants 
went near him. The defendants had been to him pretty often about 
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it, and had brought him various instruments and shown them to him. 
Finally the witness, with Mr. William R. Gorgas and Mr. Hertzler, 
met at Mr. Gorgas’s house with Mr. Jacobs and Mr. Hill, defend- 
ants’ counsel, and looked over the books with a view to ascertain 
Drawbaugh’s financial relation with the company in order to show, 
if possible, his poverty. The consequence of that meeting was that 
the defendants did not call either of those witnesses on the subject 
of those relations (pp. 1140-1). 

It appears from the records of the company that as late as March 
25, 1870, the company, which had recently adopted “ Drawbaugh 
Manufacturing Company ” as its corporate name, had such confidence 
in Drawbaugh that it formally elected him master mechanic 
aud draughtsman. They had been then for more than a year trying 
to find something to occupy their capital and machinery with, ex- 
amining at least one of his other inventions, and finding he had 
nothing, asking him to make a new invention. It is folly to 
pretend that he would not have offered his speaking machine 
to them if he had had one. The company had not been successful ; 
but their want of success did not seem to them to be a reason for 
giving up business; they had plenty of capital to go on with. 
Faucets had not been profitable, and what they were looking for 
was some other thing to do, particularly something which he had in- 
vented. 

Mr. Rupp’s cross-examination was rather long, chiefly upon details 
to show how far he remembered immaterial matters not likely to 
make a serious impression on anybody’s mind. The strong fact, 
however, is that this gentleman, who from his position and intelli- 
gence wonld have been a better witness for the defendants than 
almost anybody they had, if he had ever seen any telephones there, 
was interviewed by them time after time, and could not find any 
such thing in his recollection. It seems that when the defendants 
came to him he told them that he could not remember of ever hav- 
ing seen any telephone at Drawbaugh’s shop. They showed him the 
wooden instruments, and did not show him the glass tumbler or tin 
can, and that made his mind dwell on wooden instruments. After- 
wards, when summoned by the complainants, he got to studying it 
up, and the day he came to Philadelphia he told the complainants’ 


oe 
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counsel that he thought be had seen an instrument at Drawbaugh’s 
shop in 1877, the occasion he had referred to, which was painted 
green and had plaster of paris inside. He -was then taken into the 
room where the exhibits were, and he immediately picked out B, 
and said it would be like the one he bad seen at Diawbaugh’s shop 
if it had plaster of paris inside, and he was then informed that that 
instrument at one time did have plaster of paris inside (p. 1156). 
The defendants have put in some surrebuttal testimony referring 
slightly to Mr. Henry S. Rupp, but it was not sufficient to call for 
an, evidence in reply. All of it is that one John Blair (defts, 
iii, surrebuttal, 410) says that while he lived on Merkle’s farm, 
between 1856 and 1869, he “heard Mr. Henry 8S. Rupp speak of 


, 


Drawbaugh’s talking machine,” naming no time or place, and not 
saying what he heard. Weak as such testimony always is, espe- 
cially when it relates to a period fifteen years before the witness tes- 
tities, it is perfectly certain that if Rupp had ever known of a prac- 
tical talking machine (and the allegation is that all Drawbaugh’s 
machines were practical instruments) during the time of the Faucet 
Company, and whi’e he was searching for something for it to do, 
they would have taken up the invention. Not merely Mr. Rupp’s 
memory, but his course of conduct speaks for him. 

The defendants called Mr. Rupp in- surrejoinder (defts, iv, 
238), about some road superviser’s accounts (he has been county 
auditor for a dozen years), but did not ask him about telephones. 

Mr. Rupp’s deposition is in fact an epitome and sample of the 
proof from the members and workmen of the Faucet Company or 
Drawbaugh Manufacturing Company. It would be enough for us 
that the defence had not called any of them to swear to speaking 
machines during the time they were concerned there, — 1867-1873,— 
and that they had called some for other purposes, and had not asked 
them abcut telephones (v. p. 244, supra). But we called Mr. Rupp 
and several others to show specifically that no such thing then ex- 


isted. Among those witnesses 1s 


No. 44. Jacob Carns, complts, ii, 883. — He is an intelligent 
mechanic, thirty-two years old. He worked in the machine shop 
7 at Milltown, for the Faucet Company, from Aug. 10, 1868, until 
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Aug. 7, 1869. During this period he boarded in Drawbaugh’s 
house from Feb. 27 to Aug. 7, 1869. Oct. 11, 1869, he went 
back and worked in ihe shop until Feb. 4, 1871. He thus worked 
in Drawbaugh’s shop from Aug. 10, 1868, to Feb. 4, 1871, with a 
few months’ intermission, and during six months of that time 
boarded in Drawbaugh’s house (x-int. 207, complts, ii, p. 909). 
He knew about a number of Drawbuugh’s other inventions, which 
he mentioned on p. 871 particularly. He assisted him occasi :nally 
in some experiments about other things, as particularly about the gas 
governor and its exhibition to the members of the Drawhbaugh 
Manufacturing Company (p. 922) ; and being one of the young men 
in the shop and a boarder in Drawbaugh’s house, teaching music 
also to Drawbaugh’s daughter, for he was a good deal of a musician, 
in later years playing the organ in church; he certainly would have 
known everything about the talking, machine if it exi-ted, and un- 
questionably would have been called upon by Drawbaugh to assist 
him in experiments with it. 

It is perhaps enough for-giir case that a witness so circumstanced 
was not called by the defence. Jt és quite enough for our case that 


a 


they have néi called a single person connected with the Faucet Com- 
PC), who pretends ever to have heard speech through any telephone 
instrument during the existence of that company up to July, 1873; 
but Mr. Carns is a peculiarly strong witness against them because 
he lived in Drawbaugh’s house. His examination was full, and his 
cross-examination was very long, but it left the facts entirely 
unsbuken. He was a little more intimate with the Drawbaugh 
family than even these statements would imply, because after he 
left Drawbaugh’s shop he went to work in Harrisburg in 1872 and 
worked there for the most part of two years. Harman K. Drawbaugh, 
nephew of Daniel, and one of the defendants’ most conspicuous 
witnesses, who knew him when they worked at Milltown, worked 
at the car shop with him and they boarded and roomed together 
(p. 888). Carns testifies positively not only that he never saw a 
talking machine at Drawbaugh’s nor heard of any before 1876; but 
that he never heard from Harman Drawbaugh that his uncle Daniel 
had a talking machine. No one contradicts this. 

All the dates of this witness are fixed by his diary and books. 
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The cross-examination was devoted to showing that there were 
occasionally some particulars about the shop which after ten years 
the witness could not remember, and then it was devoted in part in 
an attempt to get up a quarrel between counsel and witness and 
make it appear that the witness would not answer. It was a system 
of annoyance and badgering, which, however, was quite ineffec- 
tive. 

It may be as well remarked here as anywhere that throughout the 
cross-examination of our witnesses the attempt was made to show 
that they could not remember various details which either existed 
or which cross-examining counsel alleged existed. Of course not, 


after a lapse of so many years; but it dves not follow that because 
these men could not remember every detail in the shop that they 
would have forgotten so startling a thing as the talking machine, if 
they had ever seen it in use, or if it had existed there at all. 


The character of this cross-examination may be gathered from a 
few of such of the questions that were put to the witnesses thus situ- 
ated. For example, witness Nichols (p. 868) is asked: — 


“X Q. 129. Was there a bench in that room? 

“A. There was. 

“xX QY. 130. Did it have any drawers ? 

“A. Idon’t know. 

“xX Q. 131. If it did have, then of course you do not know 
what was in them, do you? 

“A. If it did have, of course I do not know what was in them, 
because I do not know whether it had any drawers. 

“NX QY. 132. Was there any cupboard in that room? 

“A. I don't know; I don’t remember. 

“XN QY. 133. IPf there was, then you do not know what was in it, 
do you? 

“A. Ido not. 

“NX QY. 144. Was there any shelf in that room? 

“A. Ido not know. | 

“X Y. 135. Then if there was, you do not know what there was 
on it, do you? 

°"A. Ido not.” 


And so on as to an alleged desk, an alleged bench, an alleged 


cupboard, ete. 
Carns was asked about various things; if he remembered whether 


such a thing existed there; and when he said he did not remember, 
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then they said to him, “If it were material in the case to prove 
that such a thing did exist, it could not be done by you, could it?” 

3ut they were unfortunate in this. Their witness Hoffman had 
testified that he worked for the Drawbaugh Manufacturing Company 
in the summer and until the fall of 1868, and if that was true he 
must have been known to Carns, who came there in August, 1868. 
Carns said that he did not remember Hoffman, who, if his own testi- 
mony was true, must have been there at the same time. Carns was 
then asked (p. 911) :— 


“X Y. 219. If it were material in this case to prove that there 
was such a manas EK. B. Hoffman there in Drawbaugh’s shop at 
work at any time while you were there, it could not be proved by 


your testimony, could it? 
© A. It could not.” 


It will be seen by reference to the deposition of Hoffinan (p. 136, 
supra) that he was the witness who was wrong, and that it was 
proved by the books of the company and the deposition of Gorgas, 
the bookkeeper, that Hoffman did not work there after April, and 
consequently left four months before Carns came. The comparison 
between the witnesses on the two sides was rather unfortunate for the 
defence. The trouble in this case is that whenever we come to get 
down to the actual and absolutely provable facts of the case on any 
question in conflict, the defendants turn out to be wrong. 

But that is not the worst of this particular instance. Long before 
this cross-examination of Jacob Carns, the fact was proved by the 
defendants’ witness, Gorgas, and the books, that Huffman left there 
in the spring of 1868, several months before Carns went there. It 
cannot be supposed that the cross-examining counsel deliberately 
and intentionally misstated the fact in the cross-interrogatories to 
this witness in the hope of misleading him. We must take it that 
the cross-examining counsel who conducted this examination had 
forgotten the material matter proved by one of his own witnesses a 
year before. 

Now, he can hardly contend, after that, that a man is unreliable 


upon important points, when he is mistaken about details and recent 


details. 
Another favorite mode of cross-examination is to ask a witness 
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who never saw a talking machine at Drawbaugh’s shop what he 
specifically remembers to have seen at each particular visit as distin- 
guished from another visit. The best memory that humanity can 


furnish could not do that. 


Carns testified as follows (p. 887) : — 


*@. 23. While you were at Eberly’s Mills was Mr. Daniel Draw- 
baugh’s house well furnished, and did his family live comfortably ? 
* A. They lived comfortable. His house was well furnished.” 


It will be remembered that the witness boarded there six months. 

Two witnesses were called to testify that Carns had made state- 
ments inconsistent with his deposition, but both are too weak to be 
worth considering. They are W. H. Zearing, defts, ili, surbtl, 122, 
and Samuel H. Bates, defts, iii, surbtl, 380. Their testimony is 
stated in our abstract of the defendants’ surrebuttal. Neither of 
them can stund alone, much less attack another witness. 


No. 57. John F’. Hursh, complts, 11, 1055. — Age, fifty-four years ; 
Kansas. Was a member of the Faucet Company, or Drawbaugh 
Manufacturing Company, which began to maufacture in 1867 and 
ceased in 1871, though it did not dispose of its property and divide 
the proceeds until the summer of 1873. He paid originally $1,000 
to Mr. Drawbaugh for one sixth of the patent, and contributed over 
$2,000 more cash capital. 

From 1867 to 1871 he visited the shop at intervals of two weeks 
and longer, and would generally see Drawbaugh there, going over 
different parts of the shop. Has been in the room called Draw- 
baugh’s office; has seen Kline’s patent axles at the shop, — these 
were manufactured in 1875 and 1876. Bought a ram from Draw- 
baugh in 1876 and Drawbaugh put it up. After this he made 
changes and repairs in it, and Drawbaugh did this. The original 
cost of the ram was over $60. 

From 1871 to 1876 was at Drawbaugh’s shop once or twice a year. 
After that was there several times about alterations or repairs to his 


ram. Drawbaugh generally spoke to him about his inventions, and 


seemed pleased to. Witness enumerates several and gives some de- 
scription of them. Mr. Drawbaugh first spoke to him about a talk- 
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ing machine in September, 1878. (See p. 1059.) He then saw B, 
and he thinks he saw A and F. The others do not bring any recol- 
lection to his mind. That was the first time he had ever heard that 
Drawbaugh had a speaking telephone, or had ever seen any of the 
instruments. It was after he had heard about telephones elsewhere. 
He does not believe that Drawbaugh could have had them in his 
shop and been in the habit of showing them freely without his know- 
ing it (p. 1069). 

Cross-examination. Is willing to swear positively that Drawbaugh 
did not have them seven or eight years prior to 1876, and show them 
to a great many persons during those years. He cannot say how 
many times he was in the shop during each of the years 1¢72, 1873, 
1874 and 1875, nor name any particular occasions which took him 
there during those years. When being asked whether he knew that 
Mr. Drawbaugh showed it to different persons named at special 
times, he answers that he of course does not know what was shown 


to them. 

The witness was at Drawbaugh’s shop several times about his ram, 
between 1876 and September, 1878. Cross-examining counsel 
asked him whether Drawbaugh mentioned the name of persons who 
had ordered rams of him before the witness got his, and he names 


‘two, George Heck and Daniel Epply. 


Then an ingenious question is put to him: whether Drawbaugh 


mentioned anything about putting a ram in for Kissinger, not limit- 


ing it as to time at all, and the witness says that he has an impres- 


sion of hearing something about it. The precise language is on p. 
1065 :— 


“X YY, 100. Did he mention anything about putting a ram in at 
or near Marysville, on the farm then occupied by George W. Kis- 
singer ? 

“A. It occurs to me that he did mention something about it. 

“X Y. 101. So far as you have any recollection of what he said 
about it, please tate it. 

“A. I don’t remember.” 


The use which we suppose the defendants wished to make of that 
is to endeavor to show by this witness that Drawbaugh furnished a 
ram to Kissinger before May, 1876, or was talking of it befure May, 
1876. But the Court will observe that the question did not contain 
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any limitation of time whatever. It was evident that the cross- 
examining counsel did not dare put a limitation of time in, and 
consequently all he got by that was that at some time or other prior 
to September, 1878, Drawbaugh said to the witness something or 
other 


we do not know what — about putting in a ram, which is 
very likely, but of no value for the defendants. 

The witness had sworn positively that if there had been talking 
machines there before 1876 shown to large numbers of persons, he 
would have known it. An attempt was made to make him commit 
an excess in testifying, by asking him whether he would have seen 
and known of talking machines if they had been in the shop between 
October, 1876, and September, 1878. He says he thinks he would 
have known of them if they had been there, although he would not 
be positive about it. 

The witness undoubtedly has not a very definite and precise memory 
of exactly all that he saw, or exactly where he saw each thing; but 
he was a constant visitor at the shop from 1867 to 1871. He visited 
once or twice a year after that. His firm recollection and belief is 
that he never heard of telephones until 1878, and that he never 
heard of them until after he had heard of telephones elsewhere. 
That is an actual fact about which a man is not likely to be mistaken. 
He would have remembered whether his old friend and partner in 
the faucet business had had speaking telephones long before he heard 
of them elsewhere. But the testimony of this witness does not 
stand alone. He is only one out of many of the Faucet Company 
who knew nothing of the alleged instruments during that time. 

An attack was made on him by two witnesses, but they are so 
self-contradictory that their testimony amounts to nothing. 

In the defendants’ surrebuttal, Jacob Miley, No. 28 (defts, iii, p. 
170), testified that his wife was a cousin of Mr. Hursh’s, and that 
Mr. Hursh once spoke to him about Daniel Drawbaugh’s talking 
machine. He puts the date very vaguely (p. 171): — 

“ Ans. 8. To my best recollection it is eight or ten years ago, — 
in 1873, 1874 or 1875,— along there; I could not say now which of 
the three. It is from cight to ten years ago any how; not less than 
eight and may be ten years ago.” 
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next farm to Mr. Hursh, besides being a relation to him. They 
were intimate neighbors, well acquainted. His memory as to the 
date, of course, is absolutely worthless, and as all the communica- 
tion he ever had with Mr. Hursh on the subject, so far as it appears, 
was what is presently to be stated, his testimony is worthless. What 
he pretends to have learned from Mr. Hursh is (p.171) :— 


*“Q.9. Tell us the circumstances under which Mr. Hursh hap- 
pened to mention that machine to you at that time, —how it 
happened, and what he said about it. 

“A. Hecame to my place, — in the week, Thursday or Friday, — 
and asked me to go with him to Mr. Hertzler’s and Drawbaugh’s on 
a Sunday; and the weather being bad on that Sunday, we didn’t 
get going. He had stated to me that Mr. Drawbaugh was working 
at a speaking machine or talking machine. That is what he called 
it— talking machine. That is about all — we didn’t get to see it. 

“@. 10. When he invited you to go with him to Mr. Hertzler’s 
and Mr. Drawbaugh’s on that occasion, did he say anything about 
your going to see Mr. Drawbaugh’s talking machine? If so, what? 

“A. He said we would go and sce it, — see what it looked like, 
or something to that amount; [ can’t recollect the words exactly. 

“@. 11. Did he give you any idea as to what the machine was to 
be u-ed for? If so, what idea? 

“A. For talking from one place to another. 

“@. 12. Did you remember whether or not, at that time, when 
you had that conversation with Mr. Hursh, the old Drawbaugh Fau- 
cet and Pump Company, of which Mr. Hursh was formerly a mem- 
ber, was still carrying on its manufacturing operations at Milltown ? 
Please give us your best recollection and belief on that subject. 

“A. I know nothing about their carrying on. I think Mr. 
Hiarsh had a kind of an interest in there, at the time yet that he 
spoke to me, in something. 

“(. 13. Did you get that idea from Mr. Hursh’s conversation at 
that time ? 

“A. Notjust at that time. I knew that he had an interest, but 
he didn’t tell me just at this time; I didn’t ask him the question, 
neither.” 


This testimony means, if it means anything, that upon an occa- 
sion, the date of which the attacking witness cannot fix, but which 
he guesses was 1873, 1874 or 1875, Hursh mentioned to him 
that Drawbaugh had a talking machine, as if it was something new 
to him. “We would go and see it, see what it looked like, or 


something to that amount.” That, of course, so far as it is any 
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testimony at all, is conclusive testimony that Mr. Hursh has never 
seen it up to that time; and Mr. Hursh and the witness did not go 
to see it then. Considering that Mr. Hursh had been at Drawbaugh’s 
shop once a fortnight for three years from 1867 to 1871, this is about 
as good testimony as we should want that no such thing was there 
during the time of the Faucet Company. 

The next witness called against Hursh in surrebuttal is No. 49, 
George W. Atticks (defts, iii, 800). Mr. Attick’s testimony 
is proved to be worthless by his vagaries about the freshet on the 
Yellowbreeches Creek. According to his story it carried away 
the clover-mill bridge, the fulling-mill bridge and forge foot bridge 
to his own knowledge, and he heard that another one was carried 
away. As it has been absolutely proved that neither of them were 
carried away, he is a worthless witness. 

_ Next he says that John Hursh married his sister, and that he 
talked with Mr. Hursh about talking machines (p. 302) : — 

“To the best of my knowledge it was between 1875 and 1877.” 

Then an ingenious leading attempt was made to get the witness to 
say that Mr. Hursh spoke of it as an old thing, but the witness put. 
it quite otherwise (p. 303) : — 


“@. 18. When you and Mr. Hursh so talked about it, did you 
inform him that Mr. Drawbaugh had a talking machine, or did he 
already seem to know the fact and speak to you about it? 

“A. I do not know whether I knew of it before him and I 
talked, but my impression is that I did. I do not know whether I 
informed him that Mr, Drawbaugh had a talking machine or whether 
he seemed to know the fact. I don’t know how that was at all. I 
do know that we talked about it, and talked of going to Draw- 
buugh’s shop to see his talking machine, and to see his electric 
clock that he was having at that time.” 


That answer means that it was a new thing to both of them, and 
that they talked about going to see it. 

Now we are quite content to have it proved that at some indefi- 
nite time, which the witness cannot pretend to locate earlier than the 
end of 1877, and is sure was not before 1875, Mr. Hursh heard of 
Drawbaugh’s talking machine, and had his curiosity excited to go 
and inquire about it. 
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No. 41. David A. Hauck, p. 786. 

No. 42. Davis Major, p. 849. 

No. 43. Edward Nichols, p. 852. 

No. 67. Samuel F. Hauck, pp. 1160, °1180. 

Hauck Bros. & Co. The testimony of this firm and of the persons 
who worked for them at Drawbaugh’s shop is very important. amy 

In July, 1873, the Drawbaugh Manufacturing Company sold out 
their property, patents, machinery, ete., to Hauck Bros. & Co. of 
Mechanicsburg, who paid them $7,000 in cash. (See defts.’ witness 
W. L. Gorgas, defts, i, 682.) 

This is an admitted fact, and the papers were produced by David 
A. Hauck (complts, i, 789). 

The new firm thereafter carried on the faucet business with the 
same machinery and under the same patents of Drawbaugh at Draw- 
baugh’s shop. For about a year they carried it on with some vigor ; 
afterwards it fell off, and they only made faucets from time to time, 
and finally, during 1876, 1877 and 1878, moved most of their ma- 
chinery to Mechanicsburg. 

David A. Hauck, machinist, was the member of the firm who act- 
ively carried on the manufacture, working with his own hands and 
superintending all the mechanical part of it. Samuel F. Hauck 
attended more to the commercial part, and came to the shop trom 
time to time. David A. Hauck was there much of the time during 
the last half of-1873 and part of 1874, and pretty frequently after- 
wards ; less frequently through the rest of 1875 and part of 1876. 

The period during which he was so constantly at the shop that he 
must be assumed to have knowledge of most of what went on there 
was in the summer of 18/3 and to the latter part of 1874 or the 
middle of 1875. He worked in the upper story of the shop, on the 
same floor where Drawbaugh had his private workshop, and is 
alleged to have kept all his telephones. Hauck was a skilful and 


ingenious mechanic, and the manner in which he gave his deposition 


shows intelligence far in advance of that of almost any of the defend- 


ants’ witnesses who pretend ever to have seen any talking machine. 

If the story of the defence were true that the talking machine dur- 
ing those years was'the thing which occupied Mr. Drawbaugh’s 
attention and almost entirely filled his heart and mind ; if there were 
practically operative talking machines at the shop, and the fame of 
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them had spread throughout the country, it cannot be a matter of 
question or forgetfulness or doubtful recollection with any habitual 
worker in the shop, whether he knew of them or did not. He must 
have known all about them and could not have forgotten them. 

The defendants had about forty witnesses in chief who said that 
at various times they had used these alleged machines before the 
summer of 1876. The complainants called about forty persons 
whose relations to Drawbaugh and his machine shop were such that 
they must have seen these things and used them if they existed. 
David Hauck is among the prominent witnesses of thisclass. If the 
testimony of himself and others like him is to be believed at all, then 
it is certain that the defendants’ story is untrue. Of course one man 
might have forgotten; it may be argued that one man may have been 
there and not seen these things, even if they existed; but it is 
absolutely impossible that forty or fifty men could have frequented 
that shop, or lived in its immediate neighborhood, and find no recol- 
lection of the talking machine in their mind, if the defendants’ story 
is substantially true, or if enough of it is true to make a defence. 

There can be no doubt about D. A. Hauck’s opportunities. He 
conversed with Drawbaugh about inventions. He and his brothers 
had just put about $7,v00 into one of Drawbaugh’s inventions. It 
seems extraordinary that when acquaintances were ready in 1873 to 
put so much money into his faucet, he should not at least have asked 
them to put some into his telephone. If they were men who could 
raise $7,000 so easily for one invention, they certainly would have 
been asked for one or two hundred dollars for the other. 

The next question is whether Hauck ever did know of a talking 
machine there. We have, first, his deposition, in which he swears 
in the most positive and unequivocal manner, and thoroughly well 
bears cross-examination upon it, that he never saw or knew of any 
talking machine at Drawbaugh’s shop. On cross-examination the 
defendants made an attack upon him — savage in intention, but 
harmless in result. He had a controversy with Drawbaugh in 1879, 
consisting of an interference in the Patent Office about an improve- 
ment in measuring faucets, in which Drawbaugh beat him. Upon 
that a violent attack to show enmity, and to show that he is an un- 
trustworthy witness, was based. But the value of his deposition 
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does not depend even upon his own credibility, although that has 
not been damaged by the attack. That he never did see telephones 
there is proved by Drawbaugh himself. Hauck states (pp. 787, 
788, 792, 797) that Drawbaugh showed him a large number of his 
inventions ; that he frequented Drawbaugh’s private room where he 


kept his private materials, and that Drawbaugh constantly explained 


his inventions to him. This is not denied, and from Dra wbaugh’s 
usual habits cannot be doubted. Indeed, Drawbaugh substantially 
asserts this about D. A and §. F. Hauck in his cross-examination 
of S. F. Hauck in the faucet case, q. 22, p. 456, znfra. 

Among other things that he and Drawbaugh had a good deal to 
do about, was the magneto key, so called, a contrivance which Draw- 
baugh made for telegraphing by means of a permanent magnet with- 
outabattery. Devices of this character are very old, and even the 
most refined of them—the Siemens-Halske key — was found not 
useful in practice. Drawbaugh’s instrument was quite worthless. 
But he thought a good deal of it, and it is evident from his adver- 
tising card of June, 1374 (printed p. 335, supra), that it was one 
of his cherished contrivances. It there figures in the largest print. 
Hauck (p. 793, ans. 48) gives a very clear description of the first 
magneto key made by Drawbaugh, and he witnessed trials of it in 
Drawbaugh’s shop. 

Then he continued as follows (complts, i, 794) : — 

“A. 50. Some time after he had it completed — he had been 
trying it in the shop for different purposes — he expressed a desire 
to try it on along line of wire. Feeling interested by his request 
for permission, L applied to George A. Zacharias, who was the agent 
of the Cumberland Valley Railroad at Mechanicsburg, asking bim 
to give Mr. Drawbaugh an opportunity of testing his instrument. 
He said he would, and, some time atter, Mr. Drawbaugh and I went 
to the telegraph office, and Mr. Zacharias connected the instrument 
to his relay or sounder, I don’t remember which, and endeavored to 
write with it, as he said; but said. it was too cumbersome and un- 
wieldy ; he could not do much with it. I went away after about 
ten minutes, leaving Mr. Drawbaugh there.” 


Drawbaugh did not venture to go on the stand to contradict this 
story, neither did they call Zacharias. 

Here, then, we have the fact that this claimant, alleged to have been 
for six years in possession of practical speaking telephones, and, if 
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his story be true, desiring to try it on a line of wire beyond all 
things, yet had no difficulty at all, simply by asking his friend 
Hauck, in obtaining permission to try some electrical instrument on 
a real line, — and the one which he wanted to try, and took up for that 
purpose, was his magneto key. It is impossible to believe after that 
the story of these defendants, who wish the Court to think that 
the only electrical device heard of in the community at that time 
was a talking machine, and that that was the thing, and the only thing, 
which interested Drawbaugh. 

Hauck testifies that subsequently he saw an improved form of 
this key at Drawbaugh’s shop. 

Now, upon the question of whether Drawbaugh ever showed any 
talking machines to Hauck, or whether Hauck knew of its existence, 
we have virtually the confession of Drawbaugh himself. 

Of course, if the thing existed there, and was publicly known to 
any one, Hauck must have known of it. In the interference, 
Drawbaugh v. Hauck, on faucets, testimony was taken in the sum- 
mer of 1879. Hauck took his testimony first, and was the first 
witness. At the opening of his cross-examination, which was by 
Mr. M. W. Jacobs, counsel for the defence in the present suit, and 
then also counsel for Drawbaugh, Mr. Jacobs undertook to get from 
Hauck the admission that Drawbaugh was an inventor of origi- 
nality. It was an issue intreduced into that contest by Drawbaugh. 
The part now to be referred to was printed partially in Hauck’s dep- 
osition, pp. 835 and 836, and fully and verbatim in complainants’ 
exhibits (complts, iv, 251). 

Mr. Jacobs asked Mr. Hauck: — 

“X QY. 1. Mr. Hauck, you have been acquainted with Drawbaugh 
for a number of years, have you not? 

“A. About ten years. [Thatis, from 1869.]” 

“X VY. 3. He is a machinist, is he not? 

“A. That is one of the trades he is proficient in. 

“X VY. 4. Then he is a man of versatile talent ? 

“A. He is. 

“X Y. 5. And a born inventor, is he not? 

“A. That I cannot say, as I have only known him for about ten 
years. , 

“X @. 6. You are aware that he has made a great many useful 
and ingenious inventions, are you not? 
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“A. What he has made since I have become acquainted with 
him, that I have any knowledge of, I would call imitations, though 
some of them might be patentable.” 


Then the subject was pursued on cross-examination through about 
five printed pages, Mr. Jacobs, with the assistance of Mr. Draw- 
baugh by his side, asking Mr. Hauck in substance, “did he not in- 
vent a measuring faucet, and you say that was an imitation?” “ Did 


he not invent a magnetic clock, and was that an imitation?” and so 
on, winding up with the question (p. 257) :— 

“X Q. 52. And you undertake to say that Daniel Drawbaugh is 
an imitator and not an original inventor? 


“A. Ihbhelieve him to be an excellent imitator, while I do not 
say that he could not be called an inventor.” 


This was an issue introduced by Drawbaugh; if he had once said 
to Hauck, “Do you not know that when you carried on your busi- 
ness in my machine shop in 1873 and 1874, two or three years 
before speaking telephones had been heard of elsewhere in the 
world, I had practically operative speaking telephones?” he would 
have carried the point he was laboring on with that witness, and 
silenced him at once —7f such things had been there. 

He raised an issue-as to whether he was an inventor of originality, 
and adducing various things which this witness, a fellow-occupant of 
his shop, might be supposed to know about to support that issue, he 
never once named the telephone. ‘This is a distinct admission by act 
and by word that Hauck did not know of its existence, and that 
nothing existed in 1873, 1874 and 1875 which could leave in the 
mind of any frequenter of that shop the notion that Drawbaugh had 
invented such a wonderful instrument. 

Afterwards Drawbaugh testified in the same interference. So sure 
was Hauck that Drawbaugh had never produced anything which was 
original in conception and successful in practice that he dared Draw- 
baugh to name one; and here again Drawbaugh enumerated some 
twopenny things, but did not mention any telephone. Drawbaugh’s 
cross examination In the faucet case, which he has read over and 
says he cannot change (defts, ii, 1070), contains the following 
(complts, iv, exhibits, 142) :— 


“X Y. 103. You say in answer to Q. 43, in substance, that up to 
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within a year you have not been able to secure any parties to invest 
capital in the enterprise with you: was not that because parties, by 
reason of your repeated failures to perfect a machine, regarded your 
conceptions as chimerical ? 

“| Oljected to by M. W. Jacobs, Esq., of counsel for Daniel 
Drawbauyh, because there is not a particle of evidence in this case 
that Daniel Drawbaugh ever failed to perfect any machine which he 
invented or undertook to construct, and the question, therefore, 
assumes that as a fact which is not a fact. ] 

“A. It is not. 

“X QY. 104. Since 1866, what machines have you conceived and 
pertected that have worked satisfactorily ? 

“A. To the best of my knowl dge, I think that they all have. 
The nail machine gave satisfaction. I had it running in the works, 
bu' the nailers drove me out. The tram and red staff was a good 
machine, and adopted by a number of millers, and acknowledged by 
them to be a good machine. The magnetic clock I consider a good 
thing, but I am not through with experiments on it. I believe this 
last faucet is a good thing.” 

The positive fact of these cross examinations alone is an admission 
by Drawbaugh —not merely in words, but an admission certified to 
by his conduct, and preserved to us in writing and in print — that 
the fact which we called Hauck to prove in this case is a fact, viz., 
that in spite of his intimate relations with Drawbaugh and his knowl- 
edge of what went on there in the shop, he never knew of any speak- 
ing telephone there because there was none. 

With reference to the partitions, Daniel Drawbaugh, in his deposi- 
tion (defts, ii, p. 920), had correctly shown the condition of the par- 
titions in the second story at one time. The diagram marked “Shop 
Diagram, No. 2,” does exhibit the partitions of that story as it 
existed at one time, but Drawbaugh, while stating that he cannot 
tell when the change was made, rather thought it was before the 
Haucks went there. He is entirely mistaken about that, and David 


Hauck proved this as follows (complts, ii, p. 792) :— 


“Q@. 39. Will you look at the diagram on page 921 of respond- 
ents’ printed record, and state whether that shows the rooms on that 
floor as they were while you carried on business at the shop; and if 
not, in what respect they differed ? 

“A. It does not; the gangway, as shown, running from the north 
end of the building to the large room at the south end, was not there, 
and a partition running nearly east and west was continued to the 
corner of the northeast room; the partition between the gangway, as 
shown here, and the northwest room not being there.” 
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Edward Nichols, who worked for Hauck in the spring of 1874, 
was inquired of about the partitions, and in testifying made the fol- 
lowing sketch (p. 882) :— 


This correctly represents the partitions as they existed in 1873 
and 1874. 


David Hauck is supported by two witnesses, — 
Davis Major (complts, i, 848), who worked for him at that shop 
in 1874, though but a short time, and never heard of telephones. 
Edward Nichols (complts, ii, 852), who worked for him about 
two months in the spring of 1874. Nichols was a young man living 
about a mile from the shop, whom Drawbaugh seemed to have taken 
an interest in. He was occupied mostly in the upper story where 


Drawbaugh’s own work was done. He saw several of Drawbaugh’s 
inventions, and Drawbaugh took some pains to explain them to 
him and instructed him about his work. The witness is certain that 
he never saw a talking machine at the shop; that he never saw any 
of the instruments produced, and that if he had, he could not have 
forgotten it. 

Long before the complainants went near him, he was solicited by 
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Drawbaugh to testify in his favor. His father, Samuel Nichols, was 
called and gave the extraordinary deposition referred to on p. 69, 
supra. When Drawbaugh first inquired of Edward on the subject he 
knew that his father was to be called. He was in Harrisburg some 
time afterwards, in the fall of 1881, while testimony was being taken, 
and Drawbaugh again talked with him then, took him to the office 
of Mr. Jacobs, defendants’ counsel, then to Chellis’s store, the “ Nine- 
ty-nine Cent Palace,” and showed him the instruments in evidence, 
which Chellis was keeping there, but the witness could remember 
nothing about them. The witness states all this and no one denies 
it. It cannot be denied; for they thereupon did not call him. 

It is certain, therefore, that under the most careful examination by 
the defendants and their counsel and the exhibition of the instruments, 
long before the complainants went near this witness, he failed to find 
in his mind any recollection whatever of the alleged talking machine. 
He was cross-examined at great length, and savagely, but without 
the least impression being made on the correctness of his testimony. 
There are two or three things in the cross-examination that are worth 
noticing. The cross-examining counsel, knowing that Drawbaugh 
and the witness were good friends and had been intimate, asked him 
once*whether Mr. Drawbaugh was not a truthful man, to which, of 
course, the witness, as most men would have done about any 
acquaintance under the circumstances, answered that he was. It is 
certain that Drawbaugh would have answered the same way about 
this witness. Then the learned counsel put him one question which 
was a little too much (p. 860) : — 

“X @. 78. You do not believe that he would knowingly and 
intentionally misrepresent the facts concerning his telephone, how- 


ever much it might be to his interest to do so, do you? 
“A. That is a hard question for me to answer.” 


On cross-examination (pp. 876-878) an attempt was made to test 
his memory by asking him which of the exhibits had been shown to 
him on his direct examination two days before. Cross-examining 
counsel put question after question to him : — 

“Is this one of the instruments that Mr. Smith showed you here 
day before yesterday, or not?” And because the witness could 
not certainly remember, cross-examining counsel undertook to draw 
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an inference derogatory as to either his veracity or his intelligence. 
It turned out that the person who was mistaken in the matter was 
the cross-examining counsel himself. Mr. Smith did not show the 
witness a single instrument; it was not Mr. Smith who conducted 
the examination, but another one of the complainants’ counsel, and Mr. 
Smith was not present in the room at the time. This was noted on 
the record by the examiner at the close of this cross-examination 
(complts, ii, 882). 

Here we have the most extraordinary fact, that the cross-examin- 


ing counsel, who knew both of the gentlemen on the other side, and 


whose business it was to watch them carefully, elaborately cross- 
examined this witness through several pages under an entire misap- 
prehensicn as to the person who was in the room two days before, 
and then desired to draw unfavorable inferences against the witness 
because the witness could not remember all the details of what had 
then taken place. 

Samuel Nichols, this witness’s father, had sworn that he went to 
Drawbaugh’s shop in 1869, “with my son-in-law Samuel Bruce.” 
We proved by this witness, and afterward by J. M. Speese, the 
officiating clergyman, that Samuel Bruce did not marry Mr. Nichols’s 
daughter until the summer of 1876, and Samuel Bruce’s first wife did 
not die until 1875. No. 45, J. M. Speese, compits, ii, 924, so 
testifies, and proves the marriage certificate, which is produced. 
(For all this in full see Samuel Nichols, p. 69, supra.) 

This witness also testified that his father was opposed to Bruce’s 
marriage with his sister, and that he never began to come to the 
house until he commenced to pay attentions to Miss Nichols, which 
was only a few months before their marriage. Tuis must be ac- 
cepted as an admitted fact, because Mrs. Bruce (now Mrs. Reynolds) 
and her mother, Mrs. Samuel Nichols, were afterwards called by the 
defendants in surrebuttal, and no questions were put to them on this 
topic. 

The attempt was made during the defendants’ surrebuttal to con- 
tradict Edward Nichols by calling his mother and sister to testify 
that they heard him and his father constantly speak about telephones 
at Drawbaugh’s shop while he worked there. Unfortunately for 
the defendants, however, the father, originally called by the defend- 
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ants, was asked on direct examination and on cross-examination 


_ who he ever talked with about Drawbaugh’s talking machine, and 


he named over several people, but did not name his son, and they 


- did not venture to call him in surrebuttal. It is perfectly certain, 
also, that if Edward ever ha:l talked with his mother and sister, or 
: with his father about it, that fact would have been brought to his 
attention, and he would have been, by it, made to remember the 
_ talking machine when Drawbaugh called his father and wanted to 


call the son. These two women conformed tothe usual performance 
of the defendants’ surrebuttal witnesses. 


No. 67. Samuel F. Hauck, complts, ii, 1160. — Tinsmith and 
hardware dealer, Mechanicsburg. He is a member of the firm of 
Hauck Brothers & Co., who bought out the faucet business in 1873. 
During 1873, 1874 and 1875 he was at Drawbaugh’s shop more or 


_. less about this business. Saw a good many of his tools and various 
_ other things, and Drawbaugh talked freely to him about his inven- 


tions. This fact is a fact which Drawbaugh and Mr. Jacobs, his 


_ counsel, drew out from this witness while cross-examining him in 
the faucet interference depositions taken in the summer of 1879, 


which cross-examination contains the following (p. 1162) :— 


“X Y. 19. You and David A. Hauck frequently went to Draw- 
baugh’s shop and talked with him oa the subject of machinery, and 


_of his invention, did you not? 


“4. We were frequently there together, but did not go there 


_together frequently, and talked to Drawbaugh about machinery, and 


his inventions. 

“XN Y. 20. He was very free and accommodating in giving ideas 
and hints on those subjects to friends who asked him? 

“A. Yes, sir; he was. 

“X Y. 21. And David A. Hauck and the members of your firm 


‘were always on friendly terms with him up to the time of this 
‘controversy ? 


“A. So far as I know they were.” 


They talked about many inventions, and the witness mentions a 
number of them which he saw and talked about (ans. 21, p. 1163). 


‘In the fall of 1876, or early in 1877, Drawbaugh spoke to witness 
about taking an interest in the electric clock, but the witness swears 
positively that Drawbaugh never spoke to him about his talking mi- 
chine, and he never heard that he had one (p. 1164). He is sure 


458 COMPLTS’ PROOFS — NO. 67, S. F. HAUCK. 


that, considering his frequent visits to Drawbaugh’s shop, and the 
minner in which Drawbaugh spoke to him about his inventions, he 
would have heard of the talking machine if Drawbaugh had had a 
practically operative instrument. He testifies (p. 11614): — 


“(Q. 27. State whether or not Mr. Drawbaugh at: any time said 
anything to you about telephones or talking machines, or whether or 
not you saw any such machines at any time at his shop. 

“A. He did not, and I never seen any at his place. 

“@. 28. State whether or not, in vi-w of the fact of your friendly 
relations during the time that you carried on business at his shop, 
and of the freedom of his communication to you with reference to. 
his inventions, you would, in your judgment, have known the fact if 
he had had in his shop practical speaking telephones capable of 
being used, which he freely showed to other people, and which were 
exposed to observation in his shop. 

“A. I think I would. 

“@. 29. The sworn answer in this cise contains this statement in 
reference to telephones or talking machines made by Daniel Draw- 
baugh: ‘That some of the original machines and instruments, in- 
vente, made, used and exhibited to many others long prior to the 
suid alleged iaventions of said Bell, or either of them, are still in 
existence and capable of successful practical use; and are identified 
by a large number of persons who personally tested and used and 
knew of their practical operation and use in the years 1370, 1871, 
1872, 1873 and 1874, and both subsequently and prior thereto.’ 

State whether or not, in your judgment, if such machines hal 
been in existence in Drawbaugh’s shop during the years that you 
were there, and had been personully tested and used by a large 
number of persons, who knew of their practical operation and use, 
you would also have kuown of their existence, and of their practical 
operation and use. 

“A. I would have. 

“Y. 30. The sworn answer also contains this further allegation : 
‘That said Drawbaugh’s original invention was complete, success- 
ful, operative, and practically and successfully operated on many 
occasions, in the presence and hearing of many other persons; and 
knowledge thereof was freely communicated to the public by said 
Drawhaugh.’ 

State whether or not, in your judgment, you would have known 
the fact, if, while you were vi-iting “Mr. Drawbaugh’s shop, he had 
had a speaking telephone which was practically “and successfully 
operated on many occasions in the pre-ence and hearing of many 
other persons; and kuowledge thereof had been freely communicated 
to the public. 

“A. I would have. 

“(Y. 31. Will you look at the several instruments now produced 
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and laid on the table by the examiner, marked respectively ‘A,’ ‘ B,’ 
°C,’ °C reproduced,’ ‘ D,’‘ BE,’ ‘°F,’ ‘G,’ ‘H,’ ‘I,’ J,’ * K,’ * L,’ ‘M,’ 
‘N,’ ‘O,’ ' P,’ ‘Q,’ and state whether you ever saw them, or either 
them, at Mr. Drawbaugh’s shop? 

“A. No, sir; I never seen any of those.” 


The usual attempt was made to show that he had a controversy 
hy with Drawbaugh about faucets, and might hive had hostile feeling 
to him; but that was put an end to by the fact stated in his answer 
41, p. 1166, that within the last two or three years, and long since 
that controversy, Drawbaugh has come to him to have work done to 
the amount of $128, and he did it. He was cross-examined at great 
length as to exactly how often he went to the shop, but it did not 
vary his statement on direct examination that he went there a good 
many times, although he was not a very constant visitor. 

He is certain that the first telephones he saw were string tele- 
phones seen at Mechanicsburg and made in his shop in 1877, and 
that he had never heard anything of Drawbaugh’s at that time. 

He was afterwards recalled at defendants’ reque-t (see p. 1180) 
and cross-examined, and on surrcbuttal the defendants had two wit- 
nesses swear that at a which one (defts, iii, 180) guessed was in 
1877, and which the other (75, 219) guessed was “about 1876,” they 
were at Drawbaugh’s shop and saw a speaking telepbone. Of course 
it would be purely immaterial if it were so. 

The evidence of the witnesses against him is weak and ec ontradic- 
tory, but the most interesting part of it is the explicit testimony of 
one of them, Jacob Kimmel (defts, iii, surbtl, 181): — 

“ @. 14. Do you remember anything that Mr. Samuel F. Hauck 
and Mr. Drawbaugh said to each other on that occasion when you 

‘ ~ and Mr. Uhrich were present with him? If so, please state what it 
was. 

“A. Mr. Hauck had asked Mr. Drawbaugh for a telephone or 
talking machine to take along home to put up — whether at his house 
or at his place of business I don’t know — and Mr. Drawbaugh said 
he didn’t have any. 

“@. 15. That conversation took place there while you and Mr. 
Uhrich were present, did it? 

“A. Yes, sir.” 

_ [For further details of this inatter, see depositions of Kimmel 


4 and Uhrich in defts.’ surrebuttal, infra. } 


Axle Company. This was the next concern which regularly car- 
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that, considering his frequent visits to Drawbaugh’s shop, and the 
minner in which Drawbaugh spoke to him about his inventions, he 
would have heard of the talking machine if Drawbaugh had had a 
practically operative instrument. He testifies (p. 1161): — 


“(). 27. State whether or not Mr. Drawbaugh at: any time said 
anything to you about telephones or talking machines, or whether or 
not you saw any such machines at any time at his shop. 

“A. He did not, and I never seen any at his place. 

“@Q. 28. State whether or not, in vi-w of the fact of your friendly 
relations during the time that you carried on business at his shop, 
and of the freedom of his communication to you with reference to 
his inventions, you would, in your judgment, have known the fact if 
he had had in his shop practical speaking telephones capable of 
being used, which he freely showed tv other people, and which were 
exposed to observation in his shop. 

“4. I think I would. 

“@. 29. The sworn answer in this cise contains this statement in 
reference to telephones or talking machines made by Daniel Draw- 
baugh: ‘That some of the original machines and instruments, in- 
vente 1, made, used and exhibited to many others long prior to the 
siid alleged inventions of said Bell, or either of them, are still in 
existence and capable of successful practical use; and are identified 
by a large number of persons who personally tested and used and 
knew of their practical operation and use in the years 1370, 1871, 
1872, 1873 and 1874, and both subsequently and prior thereto.’ 

State whether or not, in your judgment, if such machines had 
been in existence in Drawbaugh’s shop during the years that you 
were there, and had been personilly tested and used by a large 
number of persons, who knew of their practical operation and use, 
you would also have known of their existence, and of their practical 
operation and use. 

“A. I would have. 

“QY. 30. The sworn answer also contains this further allegation : 
‘That said Drawbaugh’s original invention was complete, success- 
ful, operative, and practically and successfully operated on many 
occasions, in the presence and hearing of many other persons; and 
knowledge thereof was freely communicated to the public by said 
Drawbaugh.’ 

State whether or not, in your judgment, you would have known 
the fact, if, while you were vi-iting Mr. Drawbaugh’s shop, he hid 
had a speaking telephone which was practically “and successfully 
operated on many occasions in the pre-ence and hearing of many 
other persons; and kuowledge therevf had been freely communicated 
to the public. 

“A. I would have. 

“(@. 31. Will you look at the several instruments now produced 
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and laid on the table by the examiner, marked respectively ‘A,’ ‘ B,’ 
‘oC,’ *C supreduesd,’ *D? * Ey * 8, * 6 * EY iy “oy “a Bay Os 
‘N,’ ‘O,’ ‘ P,’ Q,’ and state whether you ever saw them, or either 
them, at Mr. Drawbaugh’s shop? 

“A. No, sir; I never seen any of those.” 


The usual attempt was made to show that he had a controversy 
nad with Drawbaugh about faucets, and might hive had hostile feeling 
to him; but that was put an end to by the fact stated in his answer 
41, p. 1166, that within the last two or three years, and long =ince 
that controversy, Drawbaugh has come to him to have work done to | 
the amount of $128, and he did it. He was cross-examined at great | 
length as to exactly how often he went to the shop, but it did not a 
vary his statement on direct examination that he went there a good 
many times, although he was not a very constant visitor. 

He is certain that the first telephones he saw were string tele- 
phones seen at Mechanicsburg and made in his shop in 1877, and 
that he had never heard anything of Drawbaugh’s at that time. 

He was afterwards recalled at defendants’ reque-t (see p. 1180) 
and cross-examined, and on surrebuttal the defendants had two wit- 
nesses swear that at a which one (defts, iii, 180) guessed was in 
1877, and which the other (7b, 219) guessed was “about 1876,” they 
were at Drawbaugh’s shop and saw a speaking telephone. Of course 
it would be purely immaterial if it were so. 

The evidence of the witnesses against him is weak and c ontradic- 
tory, but the most interesting part of it is the explicit testimony of 
one of them, Jacob Kimmel (defts, iii, surbtl, 181): — 


“@. 14. Do you remember anything that Mr. Samuel F. Hauck 

and Mr. Drawbaugh said to each other on that occasion when you 
r ~ and Mr. Uhrich were present with him? If so, please state what it 
was. 

“A. Mr. Hauck had asked Mr. Drawbaugh for a telephone or 
talking machine to take along home to put up — whether at his house 
or at his place of business I don’t know — and Mr. Drawbaugh said 
he didn’t have any. 

“@. 15. That conversation took place there while you and Mr. 
Uhrich were present, did it? 

“A. Yes, sir.” 

[For further details of this matter, see depositions of Kimmel 


and Ohrich in defts.’ surrebuttal, infra. | 


? 


Axle Company. This was the next concern which regularly car- 
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ried on business at Drawbaugh’s shop. They began to fit up the shop 
and put in machinery in January, 1875, and got started about Apri 
1, 1875. They worked pretty regularly until the spring of 1876, 
when their manufacturing business became unprofitable, but contin- 
ued to do some work, more particularly putting their patented 
bearing onreapers, until the fall of 1876. They occupied the upper 
story of the shop, altered the partitions, put up outside steps to 
lead to that story, and purchased and constructed $1,000 to $2,000 
worth of machinery. 

The presence of this concern in the shop covers the most im- 
portant period in this case. D and E constituted the first practi- 
cal apparatus, and it is alleged that they were made just when the 
Axle Company started ; before it ceased its operations Mr. Bell had 
obtained his patent, and his memorable exhibition at the Centen- 
nial had made him famous in America and Europe as the inventor 
of the speaking telephone. All that Drawbaugh had was always 
well known, and if practical speaking telephones were not well 
known to all connected with that company, the defence must fail. 

The company consisted of Capt. Moore; his father-in-law, Jacob 
Kline, the inventor; Wilson Baer and M. M. Grove; their foreman 
was Daniel Drawbaugh; their workmen were Daniel Drawbaugh, 
John B. Drawbaugh and Harmon K. Drawbaugh; Augustus 
Kahney and John Kahney did a few days’ work. Their patent 
solicitor was Theophilus Weaver; during the year he reissued their 
patents, and carried on an interference forthem, in which he used 
Drawbaugh as a witness. 

Apart from the Drawbaugh family the testimony of all concerned 
is fatal to the defendants’ case. For this in full see the body of 
the brief and also abstracts of depositions of J. A. Moore (pp. 
204-9, supra); Baer (pp. 215-17, supra) ; Grove (p. 226, supra) ; 
T. Weaver (p. 3871, supra) ; Kahney (in surrebuttal, infra). 


No. 28. Cyrus Bowman, i, 666. — He was the miller at Eberly’s 
Mills from April 1, 1874, to March 1, 1876. He never knew any- 
thing of a talking machine, nor heard of any. He was a man whose 
relations with Drawbaugh were such that he would have heard of it 
if there was one; his character would have made him a good witness. 


Y 4 


COMPLTS’ PROOFS — NO. 28, CYRUS BOWMAN. 461 


Before we saw him, Drawbaugh went to Lim to solicit his testimony, 
talked with him and his wife, and did not call them. 

The fact therefore is that this witness, with every suggestion which 
Drawbaugh personally could make to him, does not remember that 
he ever heard of the existence of a speaking telephone at Milltown 
(p. 674), and yet he knew of a number of other inventions made by 
Drawbaugh (p. 673). Upon the question of the poverty of Draw- 
baugh he is a good witness for the complainants. He sold Draw- 
baugh supplies from the mill whenever he wanted them, and never 
had any hesitation in giving him credit for anything he desired (p. 
668). Under some curious view of the law the defendants objected 
to this testimony as immaterial. They had called several witnesses 
who said in general terms that they considered Drawbaugh was poor. 
They had called one miller from a mill of three miles off to say that he 
had orders at one time to give Drawbaugh no credit, and yet when 
we call the miller of the mill in Drawbaugh’s town, who of course 
‘knew his standing better than any one else, and asked him if he ever 
-hesitated to give credit, and introduce his books to prove what he 
actually did do, the defendants object to that as immaterial. 

The defendants in surrebuttal undertook to attack this witness’s 
testimony by calling J. Porter Harris, brother, and Mrs. Swigert, 
_ sister of Mrs. Bowman, to say that each of them was at the Bowman 
' house in 1875 and heard even the children of the Bowman family, 
- children now dead, say that Drawbaugh had a talking machine and 
could talk from one part of his shop to another. Mr. and Mrs. 
Cyrus Bowman both were recalled by us (complts, rejoinder, p. 
2008) and testified that that was a mistake and showed how the 
mistake occurred. It was the clock which the children talked of, 
and those witnesses under the spur of the present suit had mixed 
that up with the talking machine. 

They also called Ramsey, J. P. (defts, iii, 1118), who testified 
that Cyrus Bowman, after he left the mill, brought a suit in his own 
name on a due bill of John B. Drawbaugh. It rather appeared from 
the manner in which that deposition was put in that the defendants 
had a fancy that they had got Bowman to swear on cross-examina- 
tion that he and Mr. Geo. Leonard had a joint interest in the mill, 
or in its product, which to some extent was the fact, and that the 
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fact that Bowman held a due bill of John Drawbaugh for a few dol- 
lars, without any proof as to what it was taken fur or the transac- 
tion it- represented, was conclusive evidence that Bowman and 
Leonard did not run the mill on shares. It was not; this may have 
been a private debt; or for the miller’s toll grain; or taken for a 
j>int debt and set off to Bowman in settlement. 


No. 48. Benjamin Kauffman, complts, ti, 939. — He was a near 
neighbor of Drawbaugh, living for twenty-five years, until Febru- 
ary, 1878, close to Milltown and in Milltown. He then moved to 
Illinois. Although he had no very special occasion to go to Draw- 
baugh’s shop, yet, like all the neighbors, he was in and out there 
from time to time, as he expresses it, “ middling often.” He knew 
of some things that Drawbaugh made, — clocks, fur example, — but 
he never knew of any telephones, and n:ver saw them. The first 
time that he ever heard of a talking machine of Drawbaugh’s was 
after he moved to Illinois, some time in 1879 or 1880, when a neigh- 
bor, Jonathan Fry, one of the defendants’ witnesses, came to sce 
him and told him that “ Dan was making talking machines.” 

An attempt was made to contradict Benjamin Kauffman by call- 
ing bis daughter and son-in-law, Mr. and Mrs. Young, to say that 
they heard their father speak of a talking machine. 

But they testify only to recollections of talk; after the constant 
gossip of the last four years they may well hive confused talking 
machine with telegraph key, or “spelling machine” (alphabetical 
telegraph). Mrs. Young dves not pretend ever to have heard any 


one else speak of it. 


No. 49. #. #. Harro, complts, ii, 945.— A farmer; lived at 
Milltown, from March 1, 1875, to March 1, 1877; employed by Sam- 
uel F. Hertzler. He was then intimate at Diawbaugh’s house, and 
visited there a good deal afterwards. Visited Drawbaugh’s family 
during the year he lived at Mechanicsburg. He testifies (p. 946) that 
the house was well furnished, and that the family were as well provided 
for as any of the neighbors. He saw Drawbaugh’s clock and tele- 
graph key, and was, from time to time, in his shop, but never saw any 
telephone, and never heard of any; is quite sure he would not have 
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forgotten sucha thing. The cross-examination was conducted on 
the usual principle of assuming that he would have been sure to 
have forgotten so important a thing as a telephone, because there 
were several small detuils which he could not distinctly remember. 

. Another variety of cro-s-examination was to ask him whether there 
might not have been a talking machine in the shop and he not know 
it. Of course there might have been one concealed and not shown, 
and he not known it; but the witness understood perfectly well 
what he was talking about, and he answered that he was sure that 
he Had never heard about it, and then very correctly and_intelli- 
gently said (p. 957) :— 


“X Y. 147. Assuming to be true [that witness never heard of 
one], still it does not follow that there were not plenty of them 


there; docs it? 


“A. I don’t know as it does, but they would hardly have kept 
it as quiet as it was, as much as [ was around Milltown.” 


No. 50. Joseph Ditlow, complts, ii, 959.— Was pretty fre- 


quently at Drawbaugh’s shop for a number of years, from the time 
the shop began until the spring of 1877, though he spent several 


summers and one winter in the West. He remembered a good 
many of the things that Drawbaugh made, but he was certain that 
he had never seen nor heard of any talking machine. 

The defendants afterwards got this witness, his brother Abraham, 
his sister, Mrs. Jacob Evans, and her husband, Jacub Evans, to testify 
for them in a manner and under circumstances which, as a whole, 
weaken confidence in the defendauts’ proofs and the defendants’ case. 


We shall consider them together in connection with the defendants’ . 


surrebuttal, enfra. 


No. 51. <Ahraham Ditlow, complts, ii, 967. — His brother; was 
at the shop a good deal more, but testified in the same certainty that 
he never saw or heard of any talking machine there. 


No. 52. Jacob Evans, complts, ii, 974. 
Was miller at Milltown from September, 1875, until 1880, and 
somewhat at the shop. He heard of the talking machine for the first 


time during 1877. He testifies (p. 984) that he never saw any of 
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the exhibit instruments shown him; that he remembers about Christ- 
mas, 1877, seeing a wire run across from the shop to a little hill by 
the shop when he was cutting a spruce for a Christmas tree for one 
of his children. 

When the defendants took their first testimony in 1881, he was 
summoned by them, brought to Harrisburg, taken to the counsel for 
the defendants ; the instruments were shown him and he was ques- 
tioned about them but had no recollection of having seen or heard of 
them, and was sent home without being examined. He afterwards 
testified forthe complainants, Dec. 1882, to just what he had told the 
defendants’ coun-el when they examined him privately about it, — 
that he had neither seen nor known of the alleged talking machine. 

Jacob Evans also testified about defendants’ witness, D. Wesley 
Smith (for which see D. W. Smith, p. 20, supra). This was not 
contradicted. 

In October, 1883, the defendants recalled him and tried to show 
that he had used a talking machine in 1875. (See surrebuttal, znfra.) 


No. 53. Orlando Kahney, complts, ii, 990.— Laborer. He was 
at Drawbaugh’s shop a good deal from 1872 or 1873 until 1878 or 
1879. He remembers quite well the different things he saw there, 
and remembers the first time he ever saw a talking machine there, 
which was, as he thought, in the fall of 1876. He fixed it by two 
circumstances: one was taking a boat ride with Drawbaugh’s 
daughter and another young lady; another was something about the 
Centennial. It turns out from some circumstance that the boat ride 
could not have taken place until the fall of 1877, and it would seem 
probable that the witness therefore did not know anything of the 
telephone until the fall of 1877, though it still might be the fall of 
1876. Hedid not talk through it then, but he does specify dis- 
tinctly and explicitly the time when he first talked through it, which 
was in January or February, 1879, on the occasion of a particular 
visit for a particular purpose (p. 1013). 

He also was recalled by the defendants, with the Ditlows. See 
abstract of testimony of Kahney family, in surrebuttal, infra. 

These same four witnesses testified that Drawbaugh was as well 
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off as his neighbors, and his family in good condition (see Jacob 
Evans, p. 979; Orlando Kahney, p. 992). The latter witness 
knew well the condition of Drawbaugh’s furniture, because he 
helped him to move twice, in 1876 and in 1877. This was not con- 
tradicted. 


No. 134. John Hahney, complts, iii, 2054.—Age, sixty-six years ; 
White Hill, one and a half miles from Drawbaugh’s shop ; father of 
Ira, Norman, Orlando and Augustus Kahney; cooper and laborer. 
In surrebuttal the defendants called Augustus Kahney (defts, iii, 
254) and Orlando Kahney (defts, iii, 224), and had them swear that 
both of them had seen and one of them had used talking machines 
at Drawbaugh’s shop. They also called George Hosler (defts, iii, 
p. 370), and had him swear in his twenty-fifth answer that it was 
impossible that anybody could have been at Milltown for a number 
of years before 1875 without hearing that Drawbaugh had a talking 
machine. They also introduced much cumulative testimony to the 
existence and notoriety of a taiking machine at Drawhaugh’s shop. 

Jobn Kahney lived in the village of Milltown from the spring of 
1871 to the spring of 1875. He then moved to Martin Best’s 
tenant house, a mile ora mile and a half from the village; lived 
there until the spring of 1879, when he moved to White Hill, 
about two miles from Milltown. His principal work was cooper- 
ing as a journeyman for Peter Row, just on the edge of Mill- 
‘suy about fifty 


e 


town. He was frequently at Drawbaugh’s shop, 
times in the four years” (ans. 15, p. 2035). He knew everybody 
who lived in the village; was in the habit of spending evenings 
at the store; knew George Hosler, whose shop was next door to 
the witness’s house; used to be in there occasionally. Never 
heard any talk in his family, nor from anybody in the village, 
that Drawbaugh had a talking machine. When the Axle Company 
was moving in (early in 1875) he helped them to hoist in their 
machinery. There were at that time no outside steps leading to the 
second story (p. 2039). Knows Drawbaugh’s office room; has been 
into it. In the time of the Axle Company there were two rooms ut 
one end, and the rest of that upper story was open; at the time of 
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the Clock Company it was divided into four rooms (p. 20389). At 
Drawbaugh’s shop, while he lived in the village, he saw the “elec- 
trical clock,” “an eight-day clock that run by electriciiy,” “an 
alarmer,” “a revolving alphabet,” “a self-feeding nail machine,” 
“what he called a barmometer,” “ faucet,” “hydraulic ram, 
emery stone run by water power, that he said he made himself,” ‘ 


we 6S 


an 
a 
machine to wrap wire with.” “The alarmer was a square block with 
a kind of a thing on that, and you touched that, and it would ring a 
little bell”; “the barmometer was a thing with a round face on it and 
fingers and a hand”; Drawbaugh said “that the inside was made of 
two different kinds of wood, hard and soft”; “I think he siid ash 
and linden ” (p. 2040). This is evidently the wooden weather gauge 
or hygrometer, such as was put in evidence in the deposition of H. 
S. Rupp. 

He was cross-examined at great length; chiefly to test his mem- 
ory. On p. 2042 he was asked about the people who lived at 
Milltown, and whom he saw at the shop. Among others he saw 
William Heck and. Emanuel Dietz and John Heck, three men who 
then lived at Milltown. He testified on redirect examination (p. 
2U57), that Dietz and Heck now live in Milltown, and that the John 
Heck referred to is brother to George B., and scttled George 
B. Heck’s estate; and it appears in the deposition of Amos 
Frownfelter (complts, ii, 1226) that George B. Heck and his estate 
owned Drawbaugh’s shop. The importance of this is, that the de- 
fendants calle John Heck (defts, iii, surbtl, 892) and did not ask 
him anything about telephones. They have not called William Heck, 
although he is accessible. They have had several witnesses state 
what they heard Emanuel Dietz say, and they have not called 
Emanuel Dietz, although he is accessible. The Court must assume 
under the circumstances that these three men know nothing about 
telephones ; it is certain that John Heck knew nothing about them, 
or he would have been asked. 

His cross-examinution was chiefly an attempt to test his memory, 
und showed that it was peculiarly distinct and sharp. Moreover, he 
had the faculty of distinguishing between what he distinctly remem- 


bered and what he did not remember; it is evident throughout his 
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cross-examination that he has testified from a very distinct specific 
recollection. After he moved away from the village to Martin 
Best’s house, he visited the shop very little (p. 2047) ; what he did 
see during that time, however, he distinctly remembers with detail. 
Thus his cross-examination (p. 2043) gives such a description of the 
two clocks he saw there that there can be no doubt his memory is clear 
about them. The room where he saw this clock was in the south- 
east corner of the upper story (p..2051). That, upon reference to 
the arrangement of the partitions atthe time of the Clock Company, 
has been shown to be the room where the clocks were kept after the 
principal part of the work ov them was done. On pp. 2052-3 he 
again describes the arrangement of the rooms, and which of them he 
passed through, and the things he saw there; that must be from 
memory, because they have all been torn away since then. It was 
efter the spring of 1879, and apparently in the spring of 1880, 
that he first heard that Drawbaugh had a talking machine; he 
then heard it from his son Norman (p. 2056). The first time he 
ever heard that anybody had a telephone was between the Centen- 
nial and 1879, after the Centennial; his sister, living in Phila- 
delphia, sent him newspapers regularly, and in one of them he read 
that “there was a man in the east, in Boston, had put up a line of 
wires and had it patented and called it the telephone.” “ The papers 
said it was eighteen miles long”; “I don’t remember what place it was 
to. Concord or Providence.” The paper gave two names of the men 
who bad the telephone; “they were Bell and Watson” (p. 2057). 
Upon looking at Mr. Watson’s deposition (complts, i, pp. 254-5), it 
is evident that what he read was an account of the line which Mr. Bell 
and Mr. Watson used between Boston and Salem in the spring of 
1877, stated in the article to be eighteen miles long, though in fact 
it is sixteen, perhaps mixing it a little with the one which, a short 
time afterwards, they used to Providence. 

This man shows much more than common intelligence and memory. 
The facts that he had such opportunities to know what was going on 
and that the defendants have not called him are perhaps enough. It 
is difficult to get over such a deposition. He has not only positive 
recollection that no such thing was talked of or heard of as a talking 
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machine, but he has also a positive recollection when and how he 
first heard of any contrivance of the kind. 


No. 5. W. Sadler, complts, ii, 1036.— Age, fifty-eight ; retired 
farmer; knew Drawbaugh well for many years. He was a member 
of the Mill Bush Company, which in 1868-9 had their work done at 
Drawhaugh’s shop. There were only three active members, and 
Mr. Sadler was there a good deal about the work. They raised 
about $1,500, and spent most of it in Drawbaugh’s shop, very largely 
upon special tools and machinery which Drawbaugh designed and 


got up for them. 

Mr. Sadler was a man of means, woith $20,000 to $30,000 
(Mumper, complts, ii, 1101; p. 466 infra); appears to have had a 
good deal of taste for patents. In 1871 he furnished money to his 
son, Jacob Sadler, to go into partnership with Drawbaugh upon 
hydraulic rams. Afterwards Drawbaugh did some work for him in 
putting up piping for steam apparatus; yet during all these years 
he never heard anything about Drawbaugh’s alleged talking 
machine. 

An attempt was made to contradict him, first by introducing an 
alleged ex parte afiidavit of his son, Jacob Sadler, now dead, to the 
general effect that when he was Drawbaugh’s partner, Drawbaugh 
had a talking machine. The puper is, of course, incompetent for many 
reasons. It is not entitled of any cause; it purports to be sworn to 
only before a justice of the peace; but, more than all, it is an ex 
parte affidavit drawn by counsel, identifying no instrument, too 
rague in itself to be of any value, and introduced for the first time 
after the death of the alleged affiant. 

Two attacks were made upon Mr. Sadler in surrebuttal. One 
Jacob Barber was produced (defts, iii, surbtl, 374), who said that 
he heard Mr. Sadler speak of the talking machine in 1878.  Possi- 
bly, —but that of course is totally immaterial, inasmuch as Mr. 
Bell’s patent was in 1876. | 

Another witness, Bb. F. Zimmerman (defts, iii, surbtl, 823), 
testifies that at asale —the date of which he cannot fix, but which 
he supposes to be abqut 1870 — he overheard Mr. Sadler and Mr. 
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Wilson Walters speaking together about Drawbaugh’s talking 
machine. Mr. Walters was one of the defendants’ own witnesses, 
whom they called to fix a date for another purpose, and did not ask 
about the telephone. Before calling Zimmerman they asked Walters 
whether Zimmerman’s story was true, and Walters told them it was 


not, but they still persisted in using him. 

Of course such testimony is not only weak in itself, but no case 
that had any strength, or thought that it had, would waste time and 
space in introducing it. 

We thereupon called Mr. Walters in rejoinder, and he testified 


accordingly (complts, iii, 2029). 


No. 61. George W. Heiges, complts, ii, 1089. —A lawyer ; 
forty years old; of York. 

No. 62. Mumper J. Bailey, complts, ii, 1095.— Corn and coal 
dealer; thirty-nine years old; of Dillsburg. 

No. 638. George W. Mumper, complts, ii, 1098. — Fifty-four years 
old, of Lower Allen township; a farmer. 

The two first named are nephews of Mr. Geo. W. Mumper. Mr. 
Mumper has lived twenty years a mile and a quarter from Eberly’s 
Mills. He has been prominent in local politics; supervisor, school 
director for thirteen years, president of the school board for twelve 
years, and recently two years in the Legislature. Thinks he knows 
everybody in the township, and bas been in the habit of going around 
with various candidates when making their canvass. Ile has known 
Drawbaugh twenty-five years, and until quite a recent period never 
heard that he had a speaking telephone. Never saw any of his in- 
struments. Never heard that Drawbaugh was too poor to provide 
properly for his family, and does not believe it. He made a visit to 
Drawbaugh, March, 1878, with his two nephews, particularly to see 
Drawbaugh’s clock. They were shown the clock and spent some time 
in the shop. Mr. Geo. W. Heiges had formerly been a teacher in 
Milltown, but Drawbaugh neither showed them any talking machines 
nor spoke of any. Of course it is possible that he had some 
telephone instruments at that time ;, but it is not possible that if he 
were the first inventor of the speaking telephone, and had such per- 
fect instruments as he pretends, he would have talked with an old 
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friend like Mr. Heiges, capable of appreciating such things, and 
never alluded to the subject; nor is it possible that Mr. George 
Mumper, a near neighbor and friend and an active man, could during 
all those years have been ignorant of it. Mr. Mumper and he were 
of the same political party. Drawbaugh, while preparing the case, 
went to him to ask for his knowledge on the subject, but found he 
knew nothing of any telephone, and did not call him (p. 1105). 

Mr. Mumper testifies (p. 1100) that Lower Allen township is a 
rich farming country, and he names some of the neighbors: Mr. 
Fred. Sheely has a farm of 100 acres, for which he has just been 
offered $300 an acre, and he owned three other farms, being worth 
in all from $50,000 to $75,000. His brother, John Sheely, is worth 
$20,000 to $30,000. Mr. S. F. Hertzler’s farms adjvoin the village, 
and are worth $30,000 to $40,000. Wm. R. Gorgas’s farm is a first- 
rate farm; he is worth $80,000 to $90,000. Wm. Sadler, up to 
1875 or thereabouts, was worth $20,000. John F. Hursh took about 
$30,000 with him when he move.l to the West. Heury 8S. Rupp “ is 
very well fixed.” All these were friends of the claimant. Fred. 
Sheely’s son has recently married Drawbaugh’s daughter (Jos. 
Ditlow, defts, ili, surbt], 530). All the others had invested money 
in Drawbaugh’s enterprises or enterprises carried on at his shop. 
Farms around there average $200 an acre. The witness’s farm is 
worth over $200 an acre. Martin Best owns 400 acres, though a 
good deal of his land is not worth as much as that. 

This witness, who was in a better position to know the current 
knowledge of the community than almost any one else, testifies posi- 
tively (pp. 1102-3) that if Drawbaugh had had a practical talking 
machine which he had shown freely to any considerable number of 
persons before such things had been heard of elsewhere, it would 
have been known in the community, and that it could not have been 
generally known without his knowing of it. If Drawbaugh had had 
such a thing in his shop, and had demonstrated its utility by actual 
practical use and wished to obtain a few hundred dollars to patent 
it, he would not have had the slightest trouble in obtaining it. Wit- 
ness would have indorsed for him at any time to raise fifty or a hun- 
dred dollars without security. Joseph, Abraham and Alfred Ditlow 
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worked for the witness at various dates from 1872 to 1875. This 
witness, although not a frequenter of Drawbaugh’s shop, is a pecul- 
larly good index of the general knowledge of the community. 

He then produced the books of the school board and testified to 
some matters about books which have a bearing upon the deposition 
of D. A. Hamacher, a witness for the defence, and which are stated 
p. 86. supra. 

This witness has been attacked on surrebuttal, as follows: Joseph 
Ditlow (defts, ili, surbtl, 521) and Abraham Ditlow (defts, surbtl, 
876) were called to testify to statements alleged to have been made 
by this witness in the middle of January, 1883. They stated that 
they, together with one John Free, had a conversation with Mr. 
Mumper, which they fix as about Jan. 8, and that in that con- 
versation he admitted knowledge of Drawbaugh’s alleged talking 
machine; at least that is what they were desired to swear to, but 
their testimony is so different as to be worthless. 

Joseph testifies (defts, iii, 524) :— 

“Q. 27. What did Mr. George W. Mumper say at that time 
about Drawbaugh’s talking machine ? 

“A. He says, ‘ Well, you are in this telephone scrape.’ I says, 
‘Yes, sir.’ He says, ‘ How do you think it’s going to go?’ I told him 
that I thought Daniel Drawbaugh would win it. He said, ‘I think 
so’; that be had it in 1874.” 

Abraham was kept by the defendants under pay, hanging around 
with other witnesses, and at the defendants’ expense, for over three 
months befure he testified; his memory grew; and nearly two 
mouths after his brother’s deposition he testified (p. 882) :— 


“@. 49. Will you state to us what that conversation was, as you 
remember it? 

“A. We went down there, and Mr. Mumper was out at the barn 
doing his feeding; and he was very glad to see us; and he showed 
us his stock. He brought out a very nice horse that he had, and 
said that he was looking for a buyer to come and take him away. 
Then he said he thought it was strange when he heard that we was 
in Philadelphia and testified against Drawbaugh ; we told him that 
it was a good while, and we had forgotten it; and he said that he 
had been up in Daniel Drawbaugh’s shop in 1874 and seen the talk- 
ing machine, and Dan wanted him to go in partnership with him ; 
and he said he was a damn fool, —if he had went in with Dan he 
would have made his fortune.” 
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According to him not only Mr. Mumper remembered seeing it, 
but had talked with Drawbaugh about it and considered the questiun 
of going into partnership with him. The two stories of that inter- 
view of course are inconsistent. Moreover, they are clearly untrue. 
Joseph and Abraham Ditlow are very seriously impeached witnesses, 
to say the least, and there was a third person present at this inter- 
view, Mr. John Free, whom the defendants do not eall. 

Again, the occasion on which this conversation is alleged to have 
taken place was fixed by their return home, as about the 8th of 
January, 1883; about a week from that time, that is, on inaugu- 
ration day, Jan. 16, 1883 (complts, ii, 1109), Mr. Mumper was’ 
brought to see the complainants’ counsel, and gave such an account 
of his recollection that it was immediately determined to summon 
him, and he testified on Feb. 5. 

It is a little too much for human nature to believe that a man of 
Mr. Mumper’s acknowle lgel character and standing in the commu- 
nity could on the 8th of January have said that he had seen talkiug 
machines an: knew about them, and been asked to put money into 
them, and on the 16th of January could voluntarily have stated to 
the complainants, and a fortnight later have testified, that he never 
knew anything of them, — when such testimony was, as he says him- 
self, against his desires, becanse Mr. Drawbaugh was an old friend 
of his, an he would like to see him win. Moreover Drawbaugh 
had visited him long before, had talked with him, and had not called 
him. 

Another witness called against him on surrebuttal was Alfred 
Ditlow, No. 142, defts, iii, surbtl, 820. But Alfred Ditlow is an 
admirable witness for the complainants. His case is considered on 
p. 189, supra, and in the surrebuttal infra, and is this: He was 
born and brought up within a quarter of a mile or half a mile of 
Drawbaugh’s shop; married a daughter of Daniel Drawbaugh’s 
brother John; has known the claimant for fifteen or twenty years so 
intimately that Drawbaugh once came to him to borrow money, — 
and yet the defendants do not ask him whether he ever heard that 
Drawbaugh had atelephone. It must be taken that he did not. 

Alired Ditlow’s testimony is that at some time or other — he 
is not even asked to fix the date —Drawbaugh asked him to lend 
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him a small sum of money for a patent, and he is not asked what the 

patent was for. He did not lend him the money. 
At another time, —the year of which he cannot fix at all, except 
_that it was ina year when he painted a barn for Mr. Mumper, — 
_ being at work on Mr. Maumper’s farm quarrying stone, Drawbaugh 
came into the field and called Mumper aside and they talked, and 
he went away. Then Ditlow asked Mumper what Drawbaugh 
wanted, and he said he wanted to borrow some money; and Mum- 
_ per told him he had not the money to spare. The witness had pre- 
- viously told him to go to Mumper for money; that he thought he 
' could get it. Naturally enough, for Mumper was just the man 
~ Drawbaugh would have applied to to advance money on the tele- 
phone if there had been such a thing, and there is not a pretence 
that he ever was asked for money for ‘hat purpose, or that any re- 
quest was made to him, except a general request at one time to 
lend some money. 

Mr. Mumper was cross-examined on something which we suppose 
was intended to mean this interview, but the description in the 
questions of counsel (complts, ii, 1106-7) is so distinctly different 
from that given by Ditlow that it must either be believed that Dit- 
low is all wrong about it, or that Mr. Drawbaugh’s instructions to 
his counsel were all wrong. But whichever is true, it d»es not make 
out anything for the defence. Mr. Mumper was not willing to 
swear that he was certain that Drawbaugh never asked him for any 
money, but he does not remember his doing it, and doves not 
remember the matter in question. He says that he was a ready 
lender, though he says that a request might have happened to come 
when he had no money on hand. The request*stated in the defend- 
aunts’ question was for $10. It is not pretended that it was fora 
telephone. 

The defendants next attempted on Mumper’s cross-examination to 
drag Mr. Comfort into the record, and all they got out of it was the 
following (complts, ii, 1108) : — 

“X @Y.56. Had you never talked to Mr. Comfort about this case 
prior to the 16th of January, 1883? 

“A. I think there was one time that Mr. Drawbaugh told me 
that Comfort was working against him, and asked me to talk to. 


John about it; and I did talk to John, and tell him that he oughtn’t 
to work against Mr. Drawbaugh in his telephone business ; I didn’t 
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know then that he was really working against Mr. Drawbaugh, only 


what Mr. Drawbaugh said. 
“ X QY. 57. Instead of Mr. Drawbaugh asking you to talk to 
John about it, was it not you who voluntarily offered to talk to 


John about it ? 
“A. No, sir; because I didn’t know anything of it till Mr. 


Drawbaugh mentioned it to me, that John was against him. 

* X Y. 58. Did not Mr. Drawbaugzh first mention it to you, and 
then you offer of your own accord to speak to Mr. Comfort about 
it ? 

“A. The first part of the question I will auswer yes, and the 
last part no.” 

It then appeared on further cross-examination that Mr. Comfort 
and the witness had been political enemies. 


No. 64. Abraham L. Rupp, complts, ii, 1111. — Age, forty- 
one years; now laboring at the steel works, but he carried on farm- 
ing at various times. He has known Drawbaugh all his life, and has 
lived during part of the period under inquiry at the “Lake Spring 
farm,” about a mile and a half from Milltown, and the rest of the 
time at Shiremanstown, three miles from Milltown. He has been 
at Drawbaugh’s shop from time to time, generally going to Milltown 
for his milling and his blacksmithing. | 

He heard a talking machine at Drawbaugh’s shop, and he remem- 
bers well the first time he ever heard it. It was when he went to get 
the knives of a corn-fodder cutter ground, and this cutter was bought 
in December, 1877. Witness also testified that according to the 
best of his recollection this was in the winter of 1877 and 1878. 
He heard a few words through the machine, but he cannot remem- 
ber them. He cannot identify any of the machines. He had never 
heard before that Drawbaugh had one, but before he heard of Draw- 
baugh’s, and before this visit, he had talked through a string tele- 
phone at Shiremanstown, made out of a cigar box and a tin can, 
with a bladder and a string. He is sure that he used the string tele- 
pione at Shiremanstown before he heard of Drawbaugh’s. It is 
proved that string telephones were used in the neighborhood as 
novelties in 1877 and 1878. He testities that if Drawbaugh had had 
practical talking machines before speaking telephones were heard (f 
elsewhere, he would have had no trouble in raising the mone to 
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patent it. He himself has invested money in patents,— one hundred 
and twenty-five dollars in one patent. 

Besides the visit referred to, he went, from time to time, to the 
shop to get work done for his farm. 

He testifies to some incidental matters: One is that Mr. Samuel 
M. Hertzler never had but one parlor organ; another is, that 
"Squire Henry M. Bowman, of Camp Hill, the person employed by 
the defendants as justice of the peace to take affidavits, is a son-in- 
law of Capt. Moore. His cross-examination developed the fact 
that he remembered with great accuracy various things about Draw- 
baugh’s shop, but he was not able to state the exact number of times 
he had been at the shop in any particular year. He saw in Draw- 
baugh’s shop a contrivance for ringing bells by electricity, and a 
contrivance for telegraphing, and he describes it as “a box with a 
lot of those wires fastened to it. It had a magnet in it.” He 


thinks this was prior to 1877. 


No. 65. George C. Rupp, complts, ii, 1122.— A nephew of 
Abraham L. Rupp. Lived for a good many years within a mile and 


_ a half of Drawbaugh, and a part of that time within half a mile 


of Drawbaugh. Was at the shop during the time of the Pump 


~ Company. Was there particularly in 1877 and 1878, and while 
- there, sharpening the knives for his uncle’s corn-fodder cutter, he 


heard Drawbaugh speak through a talking machine. Thinks the 
one that he listened at was A. 

That was the first time he had ever seen any talking machine at 
Drawbaugh’s shop, or heard of any. 

His companions among the young men of the neighborhood were 
William Fettrow, Hiram Ditlow, Abe Ditlow, Orlando Kahney, 


~ Norman Kahney and Ira Kahney. 


No. 79. Jacob Neidig, complts, ii, 1235. — Age, twenty-six 


_ years; keeps a store in Harrisburg; lived with his father, Mr. Harry 
. Neidig, about a mile from Eberly’s Mills, and at Shiremanstown, two 
_ or three miles from Eberly’s Mills, from the spring of 1870 to the 


spring of 1877. 
Was at Drawbaugh’s : hop from time to time to get work done for 
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his father, and for other purposes, and as a matter of curiosity, 
Drawbaugh showed him a good many of his inventions, which he 
enumerated (p. 1238), but he never saw any talking machine, and 
never heard of any (p. 1239). Witness says that if Drawbaugh had 
had any which he was in the habit of showing, his relations with 
him were such that he would have seen it. 

His cross-examination was long, but there was nothing either in 
that or in the’ surrebuttal to shake his testimony. It would be 
possible that Drawbaugh might have had a talking machine at his 
shop secretly, or so as not to attract attention, without the witness 
knowing of it; but the witness is quite certain that he could not have 
had such a one generally exhibited and the witness not have seen it, 
and as the witness very pertinently says himself (ans. 177, p. 1252), 
“as I have remembered things of less importance, I feel sure I would 
have remembered that.” 


No. 89. Harry Neidig, complts, ii, 1520.— Testifies to the same 
effect. Both of these witnesses, though not very constant visitors at 
the shop, knew all that was common talk in the neighborhood, and 
were at the shop often enough to have seen anything there which 
attracted attention. 

Neidig was a man of some means. Drawbaugh and Sadler 
put in a ram for him in 1871, and he had a good deal of piping done 
for that and to carry water and steam to different parts of his prem- 
ises. Both he and the son are very sure (p. 1527) that if Drawbaugh 
had ever had a telephone and wanted to get people to take it up 
before they were known elsewhere in the world, he would have had 
no trouble in obtaining aid. 

Henry Herr, defendants’ witness (pp. 228, 229, supra), had sworn 
that he put in a ram in 1869, and heard of it from his cousin, Harry 
Neidig, who had one in. Neidig did not put one in until 1871, and 
he produces the bill for it. This bill is interesting for another pur- 
pose. It is a bill made out by Drawbaugh in the name of Dravw- 
baugh & Sadler, dated June 10, 1871, and Drawbaugh testified 
that he and Sadler were in partnership only one year; this fixes the 
year 1871 as the year when Drawbaugh painted “Sadler’s wagon,” 
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as it is called, for use in this partnership ram business. (See for this 
pp. 188-9, supra). 

Witness testifies that the ram on John Stephens’s place was put in 
after his. This is important in connection with the testimony of 
John Stephens, inasmuch as there his been some attempt to fix an 
alleged visit to Drawbaugh’s shop by the alleged date of Stephens’s 
ram; but Stephens stated merely from memory, without anything 
at allto guide him by, while Drawbaugh did not venture to give the 


date when he put it in. 


No. 77. Amos Frownfelter, compits, ii, 1225. — Age, torty-eight 
years; farmer. The defendants in their testimony in chief called 
Amos Frownfelter, who was a resident at Eberly’s Mills from April, 
1871, to April, 1874. They did not ask him about telephones, but 
only as to the date when he moved the remains of an old saw mill. 
Of course we soon ascertained that they had inquired of him about 
telephones, and wished him to testify about them, but he had 
never seen any. He lived in the village three years, in one of the 
houses nearest to the shop, between the shop and Drawbaugh’s 
house. He was not often at the shop, but was there from time to 
time, as it belonged to Geo. B. Heck, on whose farm he lived and 
worked. He never.saw any talking machines and never heard 
that Drawbaugh hid any while he lived there. He first heard of 
talking machines from his son-in-law, George Reed, in 1878. 


No. 78. William C. Frownfelter, complts, ii, 1229. — Age, 
twenty-five years; son of Amos; testified to the same effect as his 
father, except that he was at Drawbaugh’s shop very much more. 
The defendants endeavored to show by his cross-examination, and 
afterwards in surrebuttal, that he told Geo. H. Rupley in 1875 
or 1876 that Drawbaugh had a talking machine. Frownfelter posi- 
tively denies it. 

Geo. H. Rupley was called by the defendants in surrebuttal (p. 
660), and testified that Frownfelter then “told bim that Drawbaugh 
had a wire strung along the fence above his shop, used for the purpose 
of speaking or transmitting speech.” It is the memory of a witness 
testifying to an alleged conversation nine years back, with the fur- 
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ther fact that Rupley is a stockholder in the defendant corporation, 
and the still further fact that Drawbaugh never did have a wire so 
stretched for such a purpose. Drawbaugh describes the circuits he 
used, but does not describe that. 


No. 88. Daniel Hart, complts, ii, 1512. — Age, sixty-six years. 
Mr. Hart is an old resident of Milltown; was not very often at 
Drawbaugh’s shop, but knew him and knew all that was commonly 
known in the village. He swears positively that the testimony of 
David Good, that he heard Drawbaugh tell the witness at Good’s 
store that he had a talking machine, is not true. It was elicited 
from this witness on cruss-examination that Mr. Drawbaugh some- 
times worked in the shop at night; and the further remarkable fact 
was elicited, that what Mr. Drawbaugh did in his shop at night se- 
cretly, when the witness was not there, was not known to the wit- 
ness. There is a great deal of cross-examination of that kind, but 
it has no bearing on this case; for the allegation in the answer, and 
the whole tenor of the evidence for the defendants, is, that all that 
Mr. Drawbaugh accomplished about telephones was publicly made 
known and was common talk in the community whenever it was. 


No. 90. George Row, complts, ii, 1533. — Age, twenty-three 
years; laborer. This witness was born at Eberly’s Mills and lived 
there until 1876, when he was sixteen years old. His father has 
lived there ever since. He was at Drawbaugh’s shop more or less, 
knew generally what was going on in the town, and never heard of 
any talking machine. 

In the spring or summer of 1876 he was hireling to John 
Stephens, the witness who testified for the defendants (defis, i, 260, 
p. 7, supra). 

There was one of Drawbaugh’s rams on that farm, and during that 
season Stephens went to Drawbaugh’s shop to get some part of the 
ram repaired. Qn the next day Stephens asked the witness whether 
he had heard of Drawbaugh having a talking machine, and he said 
that Drawbaugh had first told him of it the night before. 

(For this matter see abstract of deposition of Stephens, p. 77, 
supra. ) 
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No. 15. William Natcher, complts, i, 500. 

No. 16. Michael H. Natcher, complts, i, 510. 

William Natcher, age sixty-eight, Carlisle, ran the grist mill at 
Eberly’s Mills as lessee from April 5, 1860, to Sept. 5, 1870; then 
he ran the mill as miller for George Leonard from Oct. 17, 1871, 
to Aug. 9, 1872. He was called in the first place as to his accounts 
with Daniel Drawbaugh. Daniel Drawbaugh in his deposition 
while seeking to account for uses which he made of the large amount 
of money received from the Faucet Company and which it was 
alleged prevented him having any left to patent his operative and 
successful telephone, stated that he paid a considerable part of it for 
debts contracted before 1867. On cross-examination he was only 
able to name two parties to whom he made such payments; one of 
them was Zacharias & Graybill, and the other was William Natcher, 
the miller. We have proved elsewhere that the firm of Zacharias & 
Gray bill did not exist until 1869 (p. 492, infra). William Natcher 
testified and proved by his book that he did not know Drawbaugh 
until 1870; that his whole dealings with him in the course of two 
years only amounted to $13.29, and that most of this was paid for 
by labor, and only $5.27 by cash. (See for all this p. 351, supra.) 

Natcher was also “frequently ” at Drawbaugh’s shop while he lived 
in Milltown, and Drawbaugh was frequently in the mill. He never 
heard that Drawbaugh had a talking machine, never saw any of the 
exhibit instruments, but knew of other inventions which Drawbaugh 
had. 

Michael H. Natcher, his son, testified that he worked for his 
father at the mill in the winter of 1871 and 1872; that he was often 
at Drawbaugh’s shop and saw him often at the mill; that he never 
saw any talking machine, and Drawbaugh never mentioned the sub- 
ject to him. By an accidental oversight the witness was not asked 
in terms whether he ever heard any one else speaking about it. He 
Was not cross-examined. 

The respondents in their surrebuttal undertook to overthrow this 
testimony, and it must be admitted that they successfully destroyed 
the characters of these two witnesses, but it was done in such a way 
as to injure the defendants’ case much more than the plaintiffs’. 


They called William Natcher, his sons, Michael and George, his 
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wife, and his daughter, now Mrs. Blanche Bella Spangler (defts, 
ili, 135). 

Michael H. Natcher, defts, iii, surbtl, 1835. — The defendants’ 
exumining counsel undertook to preserve an appearance of consist- 
ency in this witness along a very narrow line by noticing that in his 
original exanination for the complainants, while he stated that he 
was often at Drawhaugh’s shop, seeing him every day and never 
seeing a talking machine nor hearing of one from Drawbaugh, he 
was not asked in terms whether he heard of them from anybody 
else; and thereupon the defendants’ counsel proceeded to examine 
him, as if it were true that he had never heard of it from Diawbaugh 
personally, but as if the complainants’ counsel had known that this 
witness had heard of it from others and had carefully refrained from 
asking the question. The falsity of this contemptible insinuation was 
shown by the witness himself, because while he first mentioned cer- 
tain persons other than Drawbaugh whom he alleged had spoken 
abcut it, he afterwards, in his fifteenth answer, stated expressly «as 
follows : — 

“@.15. Did Mr. Drawhaugh ever say anything to you about 
his talking machines whilst you live there? 

“A. He told me that he had a michine invented that he could 
talk over the ocean, and I said that was a pretty big thing. I was 


busy at the time, and didn’t say no more to him about it, nor him 
to me.” 


Michael said that his brother George told him that he had talked 
through it at the shop, and that his sister, then a little girl about 
ten or eleven years old, said she had been lifted up to talk through 
it. But this witness stated in terms that he never heard anybody speak 
of it in the community while he lived there, except only his brother 
aid sister and Mr. George Leonard; this upsets the defendants’ 
allegations that for four years it had been the subject of universal 
telk in the village and for ten miles around. His testimony as to 
what he heard and did not hear from these persons is as follows 
(defts, ili, surbtl, 136) ; — 

“@. 5. Whom did you hear speak about the Drawbaugh talking 
machine ? 


“A. I heard my brother, George Natcher, and my sister, Bella 
Natcher, and my mother and Mr. Leonard. 
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*(.6. State whether or not you heard the persons named speak 
of it whilst you were living at Eberly’s Mills, and your father was 
running the mill in 1872 or prior. 

“A. Yes, sir. 

"Q. 7. If youremember, will you state what your brother George 
said about it at that time? 

“A. He was down at the shop, and he came up to the mill and 
told me he talked through the talking machine from the lower story 
to the upper story, down at Mr. Drawbaugh’s shop. 

“(. 8 Can you remember what your sister said about it at that 
time ? 

“A. Her anda couple of other little girls were down to the shop 
and Mr. Hiram Drawbaugh was there ; and my sister saw this thing np 
against the wall and she asked him what that was; and he said i 
was to talk through. And she asked him to lift her up, — it was 
pretty high, — and whether she darst talk through it; and he did so. 

*Q. 9. I understand you to mean that she told you this whilst 
you lived and worked for your father at Eberly’s Mills; am I 
correct ? 

“A. Yes, sir. | 

*Q. 10. Who first came to see you with regard to your knowledge 
of Drawbaugh’s talking machine ? 

“A. Mr. Storrow. 

*(@. 11. How long before you were called to testify for the com- 
plainants was that ? 

“A. I can’t just say the time of year, but it was some time in 
the spring or along there; I don’t just remember. 

*Q. 12. Will you state whether or not you then told him thut 
you had heard of Drawbaugh’s talking machine whilst you lived at 
Eberly’ s Mills and your father ran the mill there ? 

“A. I told him [ had heard of them, but I had never seen them. 
“QY. 13. I understand that at the time of that visit you tol Mr. 
Storrow that you had heard of Drawbaugh’s talking machine whilst 

iat lived at Eberly’s Mills in 1872, or prior. Is that correct ? 

"A. Yes, sir; that is what I told him the time he was down. 

“Q. 14. You have spoken of your brother and sister and Mr. 
Leonard speaking to you of the talking machines at the time you 
lived at Eberly’s Mills. [ wish to ask you whether or not the talk- 
ing machine was spoken of by others in the community at that time ? 
4. Not more than Mr. Leonard. He svid that Mr. Drawbaugh 
had a talking machine, and we ought to have one in the mill, to the 


house.” 

Mr. George —conard, the mill owner, had been the defendants’ 
witness and had te-tified that he heard the >in spoken of some time 
between 1872 and 1876, that is in the period including those years, 
but could not tell when. He was called for the complainants on 
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another point, and the defendants then cross-examined him about the 
talking machine, and the result was that he testified that he should 
not be willing to say that he had heard of it before the year 1877 
(p. 238, supra). It was of course impossible to expect any one to 
believe that Drawbaugh had proposed or that Leonard had proposed 
that a talking machine should be put in from his mill to the house, 
and that during two years of this controversy such a fact, more im- 
portant than almost anything else told about it, should have been 
forgotten by all the parties concerned, including the claimant. For 
the failure to ask Leonard about it either in direct or cross-examina- 
tion, shows that two years and a half after this controversy began, 
not even Drawbaugh had any recollection of such an occurrence. The 
Natcher story on its face is a falsehood. It is, moreover, practically 
absurd to expect anybody to believe that the miller of the grist mill, 
whose house was across the road twenty or thirty feet from the mill, 
should be the one man of all Drawbaugh’s acquaintances during eight 


years who seriously preposed to put in a telephone, and this only to 


enable his wife tv call him to dinner, when she could accomplish the 
same pv: pose much better by putting her head out of the kitchen door. 

Iu rejoinder we called Mr. Leonard. He testified (complts, iii, 
2298) : — 

“@. 4. Did you ever say to either of the Naichers or in their 
presence that Drawbaugh had a talking machine and that one of 
them ought to be put in from the mill to the house, or anything to 
that effect ? 

“A. I never did to no living person, because I knew nothing 
about it at that time.” 


This witness Michael Natcher undertook to say that he informed 
complainants’ counsel when first visited that although Drawbaugh 
had never spoken to him about a talking machine, he had heard of it 
from others while he lived at Eberly’s Mills in 1872, insinuating 
that, knowing this, the complainants had caused bim to swear to what 
was a literal truth but a substantial falsehood. The complainants’ 
counsel was therefore obliged in self-defence to read to the witness 
the notes which the counsel made of the interview immediately after- 
wards as follows (defts, iii, 138) :— 
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= “[Natcher said] Never saw a telephone, and never heard of Dan’s 
| telephone till he heard he had a suit about one, a year or two ago. 
Mr. Natcher says that if he had known of a talking machine there, 


he certainly would have remembered it.” 


The witness, though he shuffled and evaded, said in substance that 
he could not deny this. 
This witness, therefore, tells a story which contradicts and is 
afterwards explicitly contradicted by the defendants’ respectable 
witness, George Leonard, which is substantially contradicted by 
Drawbaugh’s silence on the subject and his manner in examining 
Mr. Leonard, and which is absurd on its face; he prefaces it by a 
pretence as to his interview and disclosures to the complainants’ 


counsel, which is false. 


William Natcher, defts, iii, surbtl, p. 149.—He begins with 
the pretence also, that April 14, 1883, he received from the com- 
eany of his former deposition, and that reading 


ab: eee. © -wG¢- 

plainants @ pritnnceu co’, scien tine] tal 

' -_ . 7 + he had been entirely mistaken ; 

it over brought to his mind thite’° ” labapagesoan 
rvhile he lived in Mill- 


that he had heard about the talking machiné'wic | 


“y 


‘hter and 
town; knew that it was generally spoken of; beard his daug. 


son George speak of it; heard Daniel Drawbaugh, Harmon 4. 
Drawbaugh, George Leonard, George Heck, David Good, George 
W. Kissinger and Daniel Hart speak of it. He says (ans. 13, p. 
150) :— 

“ During my time there he [George Leonard] told me I should get 
Drawbaugh to put up a talking machine there, from the house to the 


mill, to call me to my meals. I told him if I was certain of staying 
there any length of time, I would like to have it put up.” 


Teac Ra is a aA 5 aa a igen ap Mo . 


George Leonard, in the passage already quoted, explicitly and in 
terms denies that anything of the sort ever took place. Natcher 


says that he did nut know he was going to testify until the night 


before he came to Harrisburg, and he had not received any money 


for witness fees or expenses in coming down. Of course that is false. 


George Natcher, defts, iii, surbtl, 141. — Bar-tender; testifies 
that he lived with his father at Eberly’s Mills in 1871 and 1872; 
that Harmon Drawbaugh showed bim a talking machine at the shop ; 
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Harmon talked with him and he talked back; understood what was 
said. He was on the lower floor and Harmon on the floor above 
him. Used to hear Drawbaugh’s talking machine spoken of 
at Drawbaugh’s house when he visited them, and in his father’s 
family ; his father and Mr. Drawvaugh and his mother were speak- 
ing about the talking machine, and they wanted his father to get one 
from his house to the mill to call them to their meals, but he never 
got it. Heard it spoken of by a good many. 

Cross-examination : Their house was just across the road from the 
mill. The 1eason why his father did not put up a talking machine was 
that he moved away too soon; at least he supposes that is the reason. 
Often heard Drawbaugh speak to his father about it; heard his 
mother speak about it. The first time he lived at Milltown heard that 
Drawbaugh had a talking machine, but did not see it until he moved 
there the second time. ‘Thinks it was the summer of 1872, when he 
talked with Harmon; he and Harmon were on the upper floor where 
Harmon was working, and he went down bv biself and found the 
machine according to Harmon’s-Girection and they talked. Had 


often seen it before> Generally in the same place; the machine was 


3 


mn plun sieht ; it appears that the machinery was running. ‘The 


New York tests show that, apart from other impossibilities, the noise 
would have prevented talking. He says he was first spoken to 
about testifying by Henry Drawbaugh the day before he came on the 
stand. 

Mrs. William Natcher, defts, ii, surbtl, 174. — Drawbaugh’s 
talking machine was well known in her family while they lived at 
Milltown. George and Bella and Michael spoke of it; Michael said 
that Leonard said it would be a very nice thing to have it to talk 
from the mill to the house. 

Mrs. Blanche Belle Spangler, defts, iii, surbtl, 176. — Age, 
twenty-two years. When she lived with her father at Eberly’s 
Mills in 1872 she knew of Drawbaugh’s machine at the shop. 
Harmon Drawbaugh lifted her up while she spoke into it. She ws 
then about ten years old. It was an ingenious notion that a little 
girl too young to testify could become qualified by Waiting eleven 
years. 

The Court will observe the testimony of William Natcher, the 
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father, to the effect that he believed that he was right when he tes- 
tified for the complainants, but that the recollection of the talking 
machine came to him afterwards. It will be impossible to reconcile 

that with the pretence of his son and co-witness, Michael Natcher, 

that he knew all along that it had been talked of; for, if that be true, 

he spent two days at Harrisburg encouraging his father to testify to 

, what he knew was a falsehood. 

But the defendants tried too much with this family and got them 

into another trouble. They undertook to show that Mrs. Spangler 

~ and the family, before the father was called to testify, had told the 

: - complainants’ agent that there were talking machines at Drawbaugh’s 
shop and that they knew it: and they had Mrs. Spangler (p. 177) 
swear that she told all this story to Mr. Comfort the first time he 
came to see her father about it, a month or six weeks before her 
father testified. On cross-examination it appears (pp. 177, 178) 
that her father, her mother and her husband were all present at this 


interview. 

If the family then believed what they now say they believed at that 
time, William Natcher’s testimony was a delibera'e perjury, perpe- 
trated with the knowledge and concurrence of his family. 

This family may divide the responsibility as they please. It is 
certain, however, that nothing of that kind took place, because from 


the interview at which these things are alleged to have been said the 


complainants’ agent brought Natcher to the complainants’ counsel, 


and it was immediately determined to put him on the witness stand 


and he was called. Clearly the truth is that when the Natchers 


testified for the complainants the whole family believed what the two 


said. They have been induced to come back and swear to a pre- 


tended recollection, which is nothing but a falsehood. 


There are certain witnesses who will be considered separately 
in connection with the hydraulic ram put upon the Draper farm at 


Marysville, but who also have important knowledge bearing upon 


the question of the telephone. These are George W. Kis-inger and 


his family. 
| No. 19. George W. Hissinger, complts, i, 551. 
No. 20. John M. Missinger, complts, i, 575. 
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No. 22. George Frank Kissinger, ec mplts, i, 582. 

No. 87. Cyrus Hisstnger, complts, ii, 1463. 

No. 27. James C. Zimmerman, complts, i, 622. 

The store keeper at Eberly’s Mills from the spring of 1871 to the 
spring of 1874 was George W. Kissinger. He kept the country store, 
which was frequented as a place of gossip in the evenings and particu- 
larly Saturday evening. He knew Drawbaugh, and from time to time 
he and his family went to the shop, and if there had been a speaking 
telephone there he would have known of it. If it had been common 
talk in the neighborhood it would have been talked of in his store 
during most of the years. Before the complainants began to pre- 
pare their case the Kissinger family were visited by the defendants. 
The family so visited consisted at the time of this visit of George W. 
Kissinger, the father, his son, George Frank Kissinger, who lived 
with him, another grown-up son, Cyrus Kissinger, who lived at 
Marysville, about eight miles from Harrisburg, and a son-in-law 
James C. Zimmerman, living also at Marysville. Each and all 
of them told the defendants that they knew nothing of the talking 
machine, and bad not heard of it. Being called for the complain- 
ants, they repeated this upon the witness stand and show that they 
had a very fair memory of different things that existed at Draw- 
baugh’s shop. 

It is certain, however, that the question of remembering the talk- 


ing machine, if it existed, if it was practically operative, and if it 


was common talk in the community, attracting a great deal of atten- 
tion, as the defendants allege, cannot be a question of a little better 
or a little worse memory ; it is something that no person could pos- 
sibly have forgotten. And it is enough for us that the defendants, 
visiting these witnesses before we saw them, ascertained for them- 
selves, as has since been made known to the Court, that these wit- 
nesses had not heard of it and knew nothing of it. 

George W. Kissinger also testified about the Leonard-Drawbaugh- 
Kissinger note as stated on pp. 241-2, supra, and pp. 493-4, infra. 


Another witness, neighbor of Drawbaugh, who proves that tele- 
phones were not known to any of Drawbaugh’s neighbors, is George 
Ditlow, called by the complainants in rejoinder for this and other 
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purposes (complts, iii, 2124). His testimony will be considered 
in connection with the Ditlow family in defendants’ surrebuttal, enfra. 


Another is William Darr (complts, i,'358), who lived at Mill- 
town until 1871, and, hearing Drawbaugh’s other inventions, never 
heard that Drawbaugh had a talking machine. He had been visited 
by the defendants before the complainants went to him. (For his 
testimony see p. 489, enfra.) 


Certain of the complainants’ proofs in reply were directed to spe-: 
cific details of the defendants’ evidence in chief. 


Money matters misstated hy Drawbaugh in his deposition. 


The claimant actually received in cash in 1867-1876 about 
$10,000. $5,000 of this was from the sale of patents, and $1,200 
of it was from the resale in 1876 of a house bought in 1868 out of 
that money. This was in addition to his earnings as a jobbing ma- 
chinist. During all this time he owned real estate, and during part 
of the time he owned one sixth to one ninth of the stock of the 
Drawbaugh Manufacturing Company. There could have been only 
' two reasons for not patenting a telephone — want of money or want 

of a telephone; and only the latter could have prevented him from 
making and offering for sale a few duplicates. The defendants ac- 
knowledge that there could be no other reasons, and in the answer 
set up abject poverty is the only one. The actual facts destroy 
their only pretence, for with such resources and so much cash pass- 
ing through his hands he could have raised or retained $60 for the 
purpose. The way of inventors from the time of Palissy is well 
known. 

The defendants tried to break the force of this by showing that 
he spent the money —so he did, but not on telephones. He chose 
to spend it for other purposes which arose from time to time. It 
was his will and not his necessity which governed him, and so the 
inquiry is immaterial and of no legal value. But, whatever be its 
importance, the defendants fail in it. Three days of Drawbaugh’s 
direct examination were devoted to this subject. His memory was 
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wretched and plainly unreliable, but in his list of payments we 
have shown errors and falsities enough to furnish means for patent- 
ing a telephone fifteen times over. Some of this specific proof is as 


follows : — 

George D. Miller’s death and the apple speculation. — Drawbaugh 
testified (defts, ii, 871) that in October, 1867, having received con- 
siderable money for his faucet patents, he took a fancy to invest 
$400 in a speculation in apples, and gave that amount to a neighbor 
who was going to the State of New York to buy apples on joint 
account. This man, George D. Miller, was killed on the cars the 
day after he left Harrisburg, in the middle of October, 1867, and 
Drawbaugh testified that it became necessary for him to send an 
undertaker up to bring home the body and search for the $400, 
which he had furnished the man with; that the authorities at Wil- 
liamsport, where the man was killed, seized upon the money, and 
out of it paid the expense of the inquest, the coffia, transportation, 
etc. His story turns out to be entirely untrue, and the defendants 
proved it by the following testimony : — 

No. 7. Harvey W. Whitehead, complts, i, 351. — Clerk to the 
county commissioners at Williamsport. The coroner’s inquest, pro- 
duced by him, states that at the time of the inquest on George D. 
Miller, Oct. 15, 1867, there had been found upon the person of the 
deceased $394.40, which at the time of the inquest was in the pos- 
session of R. C. Swan, foreman of the jury; the records of the 
county prove that the county paid all the expenses of the inquest, 
as by law it is required to do. 

No. 8. Abraham Page, p. 355. — Undertaker at Williamsport ; 
furnished the coffin, etc., and did the undertaker’s work, and was paid 
by the railroad on which the man was killed. His books show this. 

No. 9. William J. Broderick, p. 356.— From the auditor’s 
office of the Northern Central Riilway ; produces the voucher show- 
ing that the railroad so paid. 

No. 10. William Darr, p 358.—Was an undertaker at Eb- 
erly’s Mills for many years before 1870; was a brother-in-law of 
George Miller, went up to Williamsport for his body, and brought 
it down to Bridgeport. He received from Mr. Swan, foreman of the 


coroner's jury, the money in question, brought it to Eberly’s Mills, 
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and gave to Drawbaugh the whole of it just as he received it. Swan 
came down from Williamsport with him, having some business in 
Harrisburg. Drawbaugh was at no expense in the matter except for 
half of the witness’s expenses, the other half of them being paid by 
witnexs himself. The whole amounted to about $7.50, Drawbaugh’s 
share being less than $4. Darr testified that he did not count the 
money, but received it from Swan ro!led up, put it in his inside 
pocket, handed the package without opening it to Drawbaugh, and 
never heard any complaint that any of it was missing. 


P. 366. “Q. 96. After you had given him the money which you 
brought from Wi'liamsport, did he ever complain to you that there 
was near a hundred dollars of it missing? 


* A. No, sir; he didn’t.” 


Darr testified also that he was tolerably intimate with Drawbaugh, 
living at Milltown for twenty years before 1870, and was from time 
to time at Drawbaugh’s shop. That he never saw any talking ma- 
chines there and never heard of any. On cross-examination he 
testified that upon one occasion Drawbaugh said to him that the 
time was coming when people would be able to talk across the sea, 
and the witness said, “Oh, take the Yellowbreeches first!” and he 
thought the man must be crazy to suggest such a thing; but Draw- 
baugh did not say that he was going to do it, or had a machine that 
would do it (complts, i, p. 365) :— 


“X @. 91. Didn't he say, also, that he was going to do it, or 
had a machine that would do it? 
“A. No, sir: he said nothing of the kind.” 


No. 54. &. C. Swan, complts, ii, p. 1020. — Now lives in Cali- 
furnia. He testified that he was the foreman of the jury; that he 
found upon the body $394.40, which was in his hands at the time of 
the inquest ; that William Darr presented himself with an order from 
Drawbaugh claiming to be the owner of that money, and from the 
_widow of Miller and other proper authorities entitled to dispose of 
_ the body, and he thereupon delivered the body and the said money 
to Darr. He thinks he gota receipt on the back of the order, but 

cannot find it, and itis destroyed. No part of that money was used 
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for any purpose. It was all paid to Darr. Witness does not think 
that Darr used any of it. He accompanied Darr with the body to 
Bridgeport, and Darr did not expend any of the money on the way. 
He came with Darr to Harrisburg on a pass given by the railroad, 
watching Darr a little carefully because he was afraid that the order 
might not be correct, and he felt respunsible for the money, and he 
kept with him until one of the neighbors or friends of the deceased 
came with a wagon to the Bridgeport station, where they left the cars, 
and then he satisfied himself about the genuineness of the order and 
left them. 

This evidence, of course, is conclusive. The defendants have not 
pretended to meet it. 

The defendants produced in surrebuttal Mrs. Mary M. Darr, the 
wife of W. Darr, who testified that about the time he gave his depo- 
sition she separated from him, and that he had been an intemperate 
man in 1868 and since to such an extent that, in her opinion, his 
memory was impaired (defts, iil, 112). His daughter, Mrs. Bren- 
neman, and her husband, testified in the same way, rather un- 
graciously and clearly untruthfuly, for upon their marriage and dur- 
ing the time when they represent him as a broken-down drunkard, 
they went to live with bim—from 1872 to 1875 (Mrs. Brenneman, 
ans. 10, defts, iii, 104, and J. M. Brenneman, ib, 115). 

His daughter, Mrs. Brown, testified, but very moderately, in 
the same direction (defts, iii, 163). She did not seem willing to 
join in the assaults upon her father’s character as freely as the others 
did. The character of these persons and their testimony will be 
considered with the defendants’ surrebuttal. It is enough now to 
say that it confirms Darr’s stery about the Miller money. The 
Darr family and the Miller family were brothers and sisters, and 
lived close to each other in a little village, and close to Drawbaugh. 
If such a thing had happened as the loss of that hundred dollars, 
known to Drawbaugh and to Darr at least, it would have been known 
to and talked about in these two families, if none others. And if 
the Darr women could have been brought up to the sticking point, 
they would certainly have sworn that they heard of the loss and 
knew of it at the time. ‘They were not interrogated upon the sub- 
iect at all, which of course is an admission, inasmuch as they were 
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called to contradict Darr upon other points, that upon this they knew 
of nothing inconsistent with his story; and, more than all, the 
defendants have not ventured to put Drawbaugh on the stand to 
contradict it. They have not ventured to put him upon the stand 
where the complainants, now they have knowledge of the truth of 
this matter, cculd cross-examine him about it. 

One other person certainly would know of the story if it had any 
foundation. Mrs. Miller, the widow, sister to Mrs. Darr, still lives 
at Eberly’s Mills. The defendants called the son Henry Miller, who 
said that he lived with his mother at Eberly’s Mills. They did not 
ask him about it nor call the mother. (For relationship of these 
parties see Henry Miller, defts, iii, surbtl, p. 441, and Geo. Ditlow, 
Complts, ili, 444 ) 

The statement made by Drawbaugh that his money was used for 
the purposes indicated is absolutely proved by the papers to be un- 
true. 

It does not become the defendants to attack Darr’s character; for 
while the defendants were taking their own testimony they went to 
Darr to become a witness for them, and it was only after he had told 
them that he had never seen the alleged talking machine and after he 
had testified on the stand to precisely what he told them when they saw 
him before the complainants knew of his existence, that the defend- 
ants discovered that they ought to pretend to the Court that he was 
an unfit person to be a witness; but throughout all this attack upon 
him, neither his family nor any one else had suggested that he was 
ever suspected of being dishonest or untruthful. 


Proof about other payments alleged by Drawbaugh. 


In his direct examination he testified (defis, ii, 876) : — 


“ @. 487. At the time when you sold the interest in the pump 
patent to Mr. Gorgus and others, as you have testified, did you owe 
any debts growing out of old transactions prior to that time, or 
not ? 

“A. Yes, sir. 

“@Y. 488. Did you use any of the purchase money paid you by 
Hertzler, Gorgas, Rupp, Hursh or Sheely, in payment of those 
old debts? If so, to what amount, to the best of your recollection 
and knowledge? 


at ee 
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“A. Yes, sir; I did use money out of them payments; the 
amount I am not prepared to say, but to the amount of a thousand 
dollars or more, I am positive.” 


On cross-examination he said (defts, ii, 1117): — 


“ X YQ. 1749. In your answer to Int. 488 on p. 876, you speak 
of using a portion of the money you had from Hertzler and others 
in payment of old debts, to the amount of a thousand dollars or 
more. To whom did you make those payments? 

“A. I don’t remember to whom; I generally had a great many 
debts of different kinds, — store bills and bills for flour, coal and 
wood, fuel, —I could not just enumerate, and I could not enumerate 
the parties I paid it to. 

“NX QY. 1750. Can’t you name any of the parties to whom you 
made those paymeuts ? 

“A. I might name some, but I made payments more than once; if 
I have to go by the time when I got the money —I can’t recollect 
who had the warehou-e where I got my coal —Graybill & Zach- 
arias; I know I[ paid them for coal; there was a purty went by the 
name of Natcher, who run the mill; I know I paid him about that 
time; as near as I can recollect there were store bills of parties 
that had stores; I paid them s»me money.” 


The defendants tried to repair damages on redirect examination, 
but without effect (p. 1119) :— 


“X QY. 1759. Mr. John K. Taylor, on printed page 662 of de- 
fendants’ record, testifies that you paid him between two and three 
hundred dollars, balance of an old debt that you owed him for some 
years, and that you made the payment in September, 1867; do you 
remember whether that was out of the money that you received 
from the Faucet Company ? 

“A. Idon’t remember; it may have been; [ can’t remember the 
different payments.” 


So all that he can specify, after two years of preparation, to sup- 
port the allegation of payments for old debts contracted before 
1867, are alleged payments to “Graybill & Z»charias” and to 
Natcher. We have already shown by Natcher (p. 479, supra, and 
complts, 1, 502-3) that he had no deilings with Drawbaugh before 
1870, and that $5.27 was all the cash he ever received from him. 

We prove by 

No. 82, W. Lewis, conplts, li, 1262, that the firm of Gray- 
bill & Zacharias was not formed until the spring of 1869, and that 
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Graybill before that had lived in a distant part of the county. 
The defendants called Graybill for other matters (defts, iii, surbtl, 
184), but asked him nothing about money dealings, and the de- 
fendants, though they called nearly two hundred and fifty witnesses 
since, have introduced no proof upon the subject of the alleged old 
debts. 

No. 73. George Leonard, complts, ii, 1199. — This was a wit- 
ness called first by the defendants to prove Drawbaugh’s alleged 
poverty, and he testified for them in general terms that Drawbaugh 
was a poor man (see p. 236, supra). : 

We recalled him to prove, among other things, that he never had 
the slightest hesitation in trusting Drawbaugh for supplies from the 
mill; that upon one occasion he discounted Drawbaugh’s note for 
sixty dollars without any security other than the name of a joint 
promisor who was known to be entirely irresponsible, the transaction 
being that Mr. Leonard bought the note, and when Drawbaugh did not 
pay it at maturity, instead of pressing him for the money, Mr. Leonard 
lent him more and sold him more supplies until the debt reached 
over a hundred dollars. (See for this pp. 241-2, 325, supra.) 

The defendants were kind encugh to bring out on the cross-ex- 
amination of Mr. Leonard, that although he was one of the wealthiest 
- men in Milltown, — owning the mill and perhaps half the houses in 
the place, —all he ever knew about Drawbaugh’s talking machine 
was that at some time or other he heard something about it, but he 
would not like to say that it was before 1877. Yet he was so inti- 
mate with Drawbaugh that they went together to the Centennial, 
and there is no pretence that even at the Centennial anything was 
said to him about it, nor that Drawbaugh ever applied to him for 
aid. 

Mr. Leonard’s whole testimony is fully set forth in connection 
with the abstract of his first deposition (pp. 237-9, supra) and in 
connection with the Natchers, p. 482, supra. 

Drawbaugh (defts, ii, 887, 894) alleged that he gave a note to 
George Leonard for $60, April 26, 1863, and paid it, so far as he can 
remember, in the summer of 1873, out of the $425 he received from 
the sale of the Faucet Company to the Haucks (p. 887), and that he 
afterwards gave another note to Leonard, dated Dec. 31, 1875, for 
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$103 (p. 894) and paid it by instalments, the first of which was in 
1878, and that he also paid George Leonard for flour and feed from 
the mill $40 to $60 in the spring or 1876 (p. 893). The facts are 
that the first note. for $60, represented what Drawbaugh owed the 
storekeeper, G. W. Kissinger, and Kissinger took it in payment 
upon Leonard’s agreement to cash it, which he did do, because 
he knew that Drawbaugh was financially responsible. Kissinger 
(complts, i, 557-8), Leonard (complts, ii, 1201), testify positively 
to this, the books of Leonard’s mill support them, and no one contra- 
dicts them. (See pp. 241-2, supra.) In December, 1875, Draw- 
baugh owed Leonard $39.03 for flour, etc., got during the previous 
eighteen months, and before Dec. 20 he paid $24.10 in cash. The 
account produced by the miller, Cyrus Bowman (complts, i, 671), 
gives these figures and facts. The final credit was “Dec. 31, 
cash to Leonard, $14.93.” On Bowman’s cross-examination (p. 
675) the defendants represented, and it appears to have been 
probably the fact that he either paid that to Leonard personally, 
or arranged it in settlement with some notes. The ultimate fact, 
however, was tbat the note of $60 was not paid in cash, but 
that note, with other debts for flour and feed, and some cash loaned, 
were settled by taking the note of $103, Dec. 31, 1875, for the 
whole. Leonard so testifies (complts, ii, 1201) and no one denies 
this. Finally, instead of paying Leonard “ forty, fifty or sixty dol- 
lars” in April, 1876, out of money received in that month from the 
sale of his house and frum Capt. Moore, as Drawbaugh expressly 
testified on direct examination (ans. 575, 577, defts, ii, 893), all that 
he owed Leonard at that time was $7.43, and it does not appear 
when this was paid. See the book entries produced by Bowman, 
Leonard’s miller (ans. 40, complts, i, 673). 

Could testimony be more worthless? The payments he swore to 
are twice what were made; $60 of the Hauck money received in 
July, 1873 — enough to take out a patent — was not paid to Leon- 
ard; instead of $50 or $60 of the Fettrow money and Moore money, 
not over $8.00 could have been paid to Leonard, and there is no 
proof that any was; and the facts prove that Drawbaugh’s credit 
was so good that Leonard was ready to cash his note, and when that 
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was not paid, lent him more and took a new, unsecured note for the 
whole. 

Ail this is part of the story alleged in the answer, and these de- 
tails were deliberately put in after preparation, and sworn to by the 
claimant, on whose veracity the case hangs. 

Is he a deliberate liar? Does he recklessly assert as true what 
he only guesses at? Is he a man who seeks to swear to what- 
ever he thinks his counsel think will help his case? Certainly he 
is not a witness who ought to be believed, te-tifying in his own 
behalf ; and the defendants are as reckless in their allegations as he 
is in his testimony. : 

He says (defts, ii, 883) that he used between $300 and $400 in 
repairing his house about 1868, and that he thinks he might be able 
to find bills which would tell the Court the truth about it. He never 
produced them. Did he look for them and think he had better 
not produce them? We fortunately got hold of one of them. He 
got his lumber — amounting to ahout $65 — from Lee & Eberly, and 
paid for it by work he had previously done for them; he admitted 
this (defts, ii, 1021, cross-ans. 1220). As they still owed him, it is 
not likely that he got any lumber elsewhere. Nor is it likely that 
the labor amounted to more than the lumber. 

The falsity of the defendants’ story of his dealings with Lee & 
Baylor, especially with reference to alleged poverty, has been ex- 
posed on pp. 47-50, supra. 

His melodramatic falsehood about selling furniture to Reneker 
because he had no other means to get food for his family has also 


been exposed on p. 73, supra. 


Witnesses about the defendants’ witness Urias R. Nichols. 
No. 33. Levi Maish, complts, i, 741. 

No. 34.. George C. Maynard, complts, i, 746. 

No. 85. Jacob 8. Kunkel, complts, i, 749 and 767. 

No. 36. Joel Gochenaur, complts, i, 756. 

No. 37. Elijah S. Kunkel, complts, i, 761 and 769. 

No. 40. M. S. Crull, complts, i, 779. 

No. 46. T. C. Blair, complts, ii, 926. 

No. 69. H. Antz, complits. ii 118% 
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No. 7i. W. Peck, complts, ii, 1194. ) 
These witnesses are called to rebut and overthrow the testimony of yy 
the defendants’ witness, Urias R. Nichols (defts, i, 93). (For 


a discussion of their testimony and its precise effect, see abstract of e 
deposition of Urias R. Nichols, pp. 29-33, supra.) Generally stated i 
their testimony is as follows : — \ 


Nichols testified that he went to Drawbaugh’s shop at a date which 
he said was January, 1875, and never was there except at one visit ; 
saw the instrument “A,” and was told by Drawbaugh that it had 
been made about sixty days; saw instruments “B” and “ F,” and 
was told by Drawbaugh that he had had them three or four years ; 
he did not see“D” and “E.” The fact is that his visit was made in 
the first half of 1878. This is proved as follows : — 

He testified that he fixed the date as January, 1875, chiefly by the 
fact that on the day of his visit he bought some lime at Hakes’s lime 
kiln, and it was delivered a few days afterward, and he said that he 
had at home a memorandum that it was delivered on the 18th of 
January, 1875. He did not produce that memorandum, and the 
defendants never have produced it, but he said he looked at it a day 
or two before testifying. Henry Kintz had charge of Hakes’s lime 
kiln for many years before and up to April 1, 1876. He produced 
the books, and he, fortified by the books, testified and proved that 
he never saw Nichols at the kiln, and never sold any lime to him or 
for him, or to be sent to his place. This has not been denied, nor 
has the pretended memorandum ever been produced. 

Nichols testified that he went to Drawbaugh’s shop in consequence 
of seeing articles in the Harrisburg newspapers about Drawbaugh’s 

\ electric clock, and we proved by J. L. Weaver and his sisters ( pp. 
366-8 supra) that the earliest newspaper articles about the clock were 
in the Harrisburg papers in January and February, 1878, except a 
mention of it, without any description, published by Holsinger, in 
the Carlisle Mirror for Nov. 16, 1876 (q. v. p. 107, supra) ; even that 
was ten months after the date alleged for Nichols’s visit, and there 
is no pretence that he ever saw it. Nichols says (defts, i, 99) :— 


SX @. 67. What was it that you saw in the paper about the 
slock? 

“A. Account of a clock invented by Drawbaugh that was run by oe 

ricity, and required no winding.” | 


elect. 
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The Harrisburg Telegraph article of Feb. 1, 1878 (complts, iv, 
exhibits, p. 386), says : — 

“You will find Mr. Daniel Drawbaugh busily engaged in manu- 
facturing his wonderful clock which will run for centuries without 
winding or other adjustment.” 

Drawbaugb admitted, on cross-examination, that he knew of no 
articles about the clock except those enumerated by us, and none 
others are produced. 

Nichols testified that, during the same season in which he made his 

only visit to Drawbaugh’s, he spoke of the talking machine to Col. 
Levi Maish, a lawyer, of York, and then a member of Congress. 
Col. Maish (complts, i, 741) remembers that Nichols did tell him 
about it, and described the clock that he saw there also; but that 
before that he (Maish) had seen and talked through a Bell telephone 
at Washington, at the extr. session of Congress in the fall of 1877. 
He described the time, place and circumstances, and Mr. George C. 
Maynard (complts, i, 749), electrician, proved by his recollection 
and his books that the line was up upon the occasion named and at 
the place numed, being the first permanent telephone line ever put 
up in Washington, and among the persons who talked over it were 
Col. Maish, Mr. Robeson, Mr. Blaine and others. 
_. Nichols also testified that he spoke of the talking machine to his 
neighbor, M. S. Crull, whom he met in town when Crull was buying 
bolting cloth for his mill. Crudl (complts, 1, 779) testified that he 
bought a bolting cloth for his mill in 1872; did not buy another be- 
fore 1878 or 1879, but that Nichols never spoke to him on the sub- 
ject ever. Nichols said that the conversation with Crull arose from 
his suggestion to Crull that he had letter have one of Drawbaugh’s 
patent trams which he (Nichols) had seen at Kunkel’s mill. J. S. 
Kunkel, owner of the mill, Joel Gochenaur, Elijah S. Kunkel and 
W. Peck, his millers, testify that they never had a Drawhaugh tram 
at Kunkel’s mill. 

T. C. Blair of Maryland was called to show the dates when 
Nichols worked in Maryland running an engine at an ore bank. 


Samuel Nichols, defendants’ witness, testified (defts, i, 238, p. 70, 
supra) that in company with “his son-in-law, Samuel Bruce,” ke 
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talked through a talking machine at Drawbaugh’s shop, and he 


describes the way in which the rooms were arranged at the time. 
He alleges that this visit was in 1869. Bruce did not become his 
son-in-law until June 10, 1876, when he married Miss Annie | 
Nichols, about a year after the death of the first Mrs. Bruce. The ) 


families had substantially no acquaintance before. The arrangement 
of rooms described did not exist until 1875. (For the details of | 
this, see Samuel Nichols, pp. 70-2, supra, and Edward Nichols, p. | 
456, supra. ) 


No. 72. Wilson N. Miller, complts, ti, 1198. — This witness, 
called by the defendants, had stated in a very general way, the year 
when he first knew of Drawbaugh’s alleged talking machine, but 
upon direct examination he stated specifically that his first knowl- 
edge of it was before the time when he saw it, and was when he 
went to collect some money which Drawhaugh owed his father for 


coal sold on credit. 

We recalled him, had him produce his books, and proved that the 
first sale to Drawbaugh was in December, 1876; and that the first 
time he collected any money was in April, 1878. His subsequent 
inspection of an instrument was of course later than anything tht 
could affect the Bell patent. The details of this are given in con- 
nection with his first deposition, p. 221, supra. 


Defendants’ witness Decker. 
No. 94. J. ft. Spong, complts, ii, 1558. 
95. J.P. Wilbar, complts, ii, 1559. 
« 96. C. W. Pike, complits, ii, 1561. 
‘6 97. Jacob May, complts, ii, 1563. 
These are considered in connection with the deposition of Decker, 


pp. 253-6, supra. The deposition of Jacob May, however, has a 
positive and affirmative value of its own. 
No. 97. Jacob May, complts, ii, 1563. Age, forty-eight ; West Fair- 
view, Cumberland County, Pa., about five or six miles from Draw- f 


baugh’s shop; carpenter; has known Drawbaugh twenty years. He 
‘é y * ? NJ é . 
went to Drawbaugh’s shop a number of years ago, but cannot tell exactly 


when; went with David Stevenson, a machinist of Harrisburg, for 
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the purpose of trying to borrow some money from Mr. George 
Leonard. It must therefore have been between 1871 and 1878, be- 
cause Leonard only lived there between those years. Drawbanugh 
took them to Leonard’s house and introduced them to him. It rather 
appears from the house which Mr. Drawbaugh went to on that occa- 
sion as if it were his own (ans. 89, complts, ii, 1564), that it was 
the house opposite the mill which Drawbaugh lived in from the 
spring of 1876 to the spring of 1877. The next time he went to 
Drawbaugh’s shop was with the defendants’ witness, Decker, and it 
wis not in the same year as the visit with Mr. Stevenson, but in a 
subsequent year. The thing which particularly attracted his attention 
on the occasion of that visit was a Shephard lathe which he after- 
wards mentioned to Mr. Pike, and he and Mr. Pike went over to 
look at it; Mr. Pike, as he testified, having a notion of getting one. 
Mr. Pike says that as well as he can remember (p. 1562), this visit 
of himself and Mr. May was in the fall of 1878. Mr. May says that 
it was in that year, and he fixes the date by the fact that a discussion 
there took place between the miller and Decker about greenbackism, 
the issue during the campaign for the election of governor of Peun- 
sylvania in that year. It appears to be reasonably certain, there- 
fore, that it was in the fall of 1878 that Decker and May went there 
together, and Mr. May’s recollection is, though he is not absolutely 
positive about it, that the occasion of his going there with Decker 
was the mention of a clock on exhibition at Harrisburg (Decker had 
stated that he saw such a clock on exhibition, and that led him to 
go and see Drawbaugh’s clock) and the fact mentioned between 
them that Drawbaugh had a remarkable clock. Now the exhibition 
of this clock in Harrisburg has already been proved to have taken 
place in the beginning of 1878. The defendants had been to this 
witness to see if he did not know something about the talking ma- 
chine, and the resu'ts of their visits to him were, that he can identify 
“A,” he thinks, as the one that he saw upon the visit which he and 
Mr. Pike mide in the fall of 1878. | 

On cross-examination he again repeats this, and says that he can- 
not remember having seen H, or C, or P, or D, or E, and heard no 
talk through them while at his shop. 
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Mr. Pike testifies that on his visit, nothing, so far as he remem- 
bers, was said, or done, or shown about the talking machine. 


No. 76. J. ZL. Weaver, complts, ii, 1221.— He and his two 
sisters, Miss S. R. Weaver and Miss E. R. Weaver, were employed 
to search the locil newspapers and extract therefrom various articles 
which were printed. The main purpose of these articles was to show that 
althouzh Drawbauzh was known as an inventor, there was nothing in 
the papers about any telephone connected with him until he was sp >ken 
of in 1878 as the inventor of some improvements in telephones ; also 
to show that Mr. Bell’s invention was mentioned in all the local 
papers extensively, and also to fix various dates of occurrences and 
matters of common notoriety. These publications are referred to in 
the different places where the complainants particularly desire to 
use them. 


No. 80. J. D. Laffensburger, complts, ti, 1262.—He is the 
dealer who sold a parlor organ to Mr. Samuel Hertzler in the sum- 
mer of 1875. It became desirable to fix the date of this in connec- 
tion with the testimony of the defendants’ witness, Peter C. Zim- 
merman, for which see the abstract of that deposition (p. 119, 
supra). H.S. Rupp and A. L. Rupp, friends of Hertzler, confirm 
this. Hertzler was one of the defendants’ witnesses. The date we 
proved is not denied. 


No. 47. S. NV. Hmminger, complts, ii, 929. —He is clerk for 
the county commissioners; was for a long time deputy sheriff; he 


was called by us to prove some questions of geography, the substance 
of which is shown by the map put into the case. He gave a list of 
all the bridges and mills on the Yellowbreeches from the mouth 
up, which is particularly convenient with reference to the question 
of the destruction of the bridges on that stream; and he effectually 
disposes of one of the questions raised about the bridges, — the only 
one that the county records directly touched. He also established 
the fact that John J. Zacharias, the complainants’ witness, was the 
Zacharias who ran Hakes’s grist mill, the first mill above Draw- 
baugh’s shop on the Yellowbreeches, in 1876. This fact became 
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material in connection with the deposition of the witness Updegraff 
(for which see p. 249, supra). 


No. 59. Thomas M. Jones, complts, ii, 1083. — He is a news- 
paper reporter, who wrote the article with the assistance at least, if 
not by the procurement, of defendants’ counsel. This has been con- 
sidered in connection with the deposition of the defendants’ witness, 
Chellis (p. 167, supra). 


The Draper-Kissinger Ram.— A certain number of other wit- 
nesses called by us related to the question of the hydraulic ram fur- 
nished by Drawbaugh and put upon the Draper farm at Marysville. 
This question will be considered by itself, and all these witnesses on 
both sides in connection with it. Those called on this subject dur- 
ing the complainants’ proofs in reply are : — 

No. 19. George W. Kissinger, i, 551. 

‘¢ 20, John M. Kissinger, i, 575. 

ss 21. S. G. Geib, i, 579. 

ss 22. Geo. Frank Kissinger, i, 582. 
‘¢ 25. John A. Foose, i, 611. 

‘s 26. Samuel A. Foose, i, 611. 

‘<6 27. James C. Zimmerman, i, 622. 
‘¢ 70. Thomas F. Davis, ii, 1192. 

«© 81. Jesse Wagner, ii, 1255. 

‘© 87. Cyrus Kissinger, ii, 1463. 

«6 91. Mrs. G. W. Boyer, ii, 1541. 
<6 92, Mr. G. W. Boyer, ii, 1546. 


Depositions of experts and depositions relating to Mr. Bell’s 
history : — 
Nos. 3, 99. Alexander Graham Bell, complts, i, 105; ii, 1273. 
No. 4. Thomas A. Watson, complts, i, 200. 
«6 5. Dr. Clarence J. Blake, complts, i, 335. 
‘s 6. Hdward L. Wilson, complts, i, 350. 
Nos.1, 101. Charles R. Cross, complts, i, 20; ii, 1707. 
No. 85. F. LZ. Pope, complts, ii, 1283. 
© 100. Alexander Melville Bell, complts, ii, 1703. 
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Mr. Pope and Prof. Cross are experts, and Prof. Cross also had 
personal knowledge of Mr. Bell’s invention before his patent came 
out. Mr. A. M. Bellis Mr. Alexander Graham Bell’s father, and ! 
had early knowledge of the invention. Thomas A. Watson was the 
mechanic who assisted Mr. Bell in his early work, and so did 
Edward L. Wilson after the date of the patent. Dr. Clarence J. 

Blake was professor of otology in the Harvard Medical School, and | 
the gentleman to whom Mr. Bell first disclosed his invention. Mr. 

Pope and Prof. Cross also testified about the Drawbaugh instru- | 
ments, and Mr. Pope particularly about the tests of those instruments 
in New York, in which it was demonstrated that the earlier Draw- 


baugh exhibits were incapable of transmitting speech. 


No. 2. Edward L. Bradley, complts, i, p. 52.— This witness 
proves that the defendants have used telephones, and threaten to 


continue to use them. His testimony, consisting of his affidavit 


which was used on the motion for preliminary injunction, together 
with the other proof upon which his Honor Judge Blatchford then 
found that there had been such use and threats, has been put into 
this case. The defendants agreed that the affidavit should stand in 
lieu of a deposition and waived cross-examination. There is of 


course no controversy upon the technical question of use of instru- 


ments. 


No. 1. Prof. Charles R. Cross, comp!ts, i, 20. — He is Thayer 
Professor of Physics at the Massachusetts Institute of Technology, 
has spent a number of years specially studying and investigating 
acoustics and electricity, and has acquired both theoretical and prac- 
tical knowledge of the instruments employed in these two branches 
of scienve. He has frequently testified as expert in cases in the 
United States courts, and is well known as one of the most 
thorough, best informed and most conscientious and careful experts 


who are ever called upon to assist the Court. 
His answer 6 (p. 22) states the nature of sound and _ particularly / 
of articulate sound, including the theory of quality. It then (p. 
24) explains the method of transmitting articulate sounds set forth 
jn Mr. Bell’s patent, No. 174,465, of March 7, 1876. It explains 
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in connection with that why a circuit-breaker, acting like Reis’s 
transmitter, cannot transmit speech; it explains what is meant by 
“form” of sound vibration as understood by scientific men and illus- 
trates this; explains the way in which the instruments of the Bell 
patent are thrown into motion, the character of the currents pro- 
duced, and the nature of the results which come from them. The 
correctness of all this is admitted by the defendants’ expert, Mr. 
| Benjamin, except that he says that the instruments of the Bell patent 
will not to any practical extent accomplish the results stated, and 
| that he considers that Mr. Bell did not intend to accomplish those 
’ results (v. p. 264, supra). Mr. Cross then (p. 34) shows that the 
, alternative form of transmitter suggested by the Bell patent, whether 
such alternative form is fully suggested or described or not, is a 
telephone apparatus which employs in its operation and general 
method the substantial novelty introduced by the Bell patent, and 
infringes the claim. He then compares the defendants’ apparatus 
(which consists of a battery transmitter with hard carbon electrodes 
and a magneto receiver) with the invention set forth and claimed in 
the patent, and shuws that it infringes (pp. 36, 37). The defend- 
} ants’ hard carbon battery transmitter, like all other microphones, 
depends for its operation upon the law of nature that variations in 
intimacy of contact or amount of pressure between two electrodes 
in contact, from one to the other of which the current is passing, 
will vary the resistance of the circuit and consequently the strength 
of the current which passes. He shows that this fact was known 
and to some extent was acted upon, although not properly speaking 
utilized in electrical apparatus before our patent. He then (p. 40) 
refers to Mr. Bell’s second patent, 186,787, of Jan. 30, 1877, states 
the invention there set forth and claimed, and shows how the 
defendants’ instruments infringe that. 
The first cross examinntion is not worth mentioning. 
He was again called in reply (complts, ii, 1707). He begins with 


the following : — 


“@. 2. Have you read the deposition of Mr. Park Benjamin, who 
was called by the defendants as an expert, and whose deposition is 
on page 1179 of the defendants’ record? If so, please state whether 
you find therein anything which leads you to modify the opinions 
you have already expressed in your depusition in this case. 


NO. 2, PROF. CHARLES R. CROSS. | 


504 COMPLTS’ PROOFS 


“A. Ihave read the deposition referred to, but I do not find any- 
thing in it which leads me to modify the opinions which I expressed } 
in my previous deposition in this case. —_ | 

* Q. 3. Will you please state, as briefly as you can, the principal 
scientific facts which you find set forth, and correctly set forth in Mr. 
Bell’s patent, No. 174,469, of March 7, 1876, with reference to the 
apparatus shown in Fig. 7, and its operation, and which bear upon 
the question whether tue patent, so far as that apparatus is concerned, 
is a patent for an electricil sperking telephone ? 

“A. The speaking telephone is shown in Fig. 7 of the patent. 
In the body of the -pecification and in the claim the patentee de- 
scribes the nature of the operation which will take place when a 
sound is uttered into the transmitter by the human voice. I know, 
as a matter of scientific knowledge, that when spoken to, this is the 
kind of operation which it theoretically will perform, and the only 
kind of operation which it theoretically can perforin. 

“The patentee then asserts the consequence of that operation with 
that apparatus to be that ‘a similar sound to that uttered into the 
transmitter is then heard to proceed from the receiver.’ This action 
is theoretically the necessary consequence of this operation of the 
apparatus. I know from actual trial that this operation would be 
so well performed by a set of instruments constructed according to 
the instructions of the patent, and without further invention, that 
the listener at the re e ving end will recognize and understand words 
spoken at the transmitting end. 

“That feature to which the most prominence is given in the speci- 
fication is the similarity of form between the sound vibrations which 
actuate the instrument and the electrical undulations due to them. 
This is expressly mentioned in the following sentences of the specifi- 
cation: ‘These undulations are similar in form to the air vibrations 
caused by the sound; that is, they are represented graphically by 
similar curves.’ 

“This is the only feature specifically mentioned in the claim, which 
reads as follows: 5. The method of and apparatus for transmit- 
ting vocal or other sounds telegraphically, as herein described, by 
causing electrical undulations similar in form to the vibrations of 
the air accompanying the said vocal or other sounds substantially as 
set forth. 

“This feature secures the transmission of quality. It has no pur- ° 
pose, function or effect, except the transmission of quality, which 
includes articulate speech. This correspondence of form is the es- 
sential electrical novelty which distinguishes this apparatus from all 
others known to the community before it.” 


The instruments of the patent will transmit speech and in the way 
pornted out in the specification and claim. 
The defendants alleged that instruments constructed in accordance 
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with the specification of Mr. Bell’s patent could not transmit speech, 
and they attempted to fortify that statement by the fact that an in- 
strument which Mr. Benjamin constructed would produce no sound 
at all (v. p. 272, supra). We met this allegation in two ways. In the 
first place we caused to be constructed one set of instruments 55 and 


EXHIBIT 56. — Membrane Telephone Transmitter. Half size. 


| The receiver of this set (55) 2s identical with the transmitter, ex- 
cept that the cone tapers in from the diaphragm in the shape shown 
in Exhibit 53. For description, see Prof. Cross, ans. 7, complts, 77, 
1720. | 


56, which are Chinese copies of Fig. 7 in the patent. This pair o 
instruments had no adjustment whatever. When the parts were 
screwed together they remained so without change. 


Then we produced instruments 53 and 54, which were precisely 


EXHIBIT 53.— Membrane Telephone Receiver on base. View; one half size. 
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EXHIBIT 53. — Section; one half size. 


| the transmitter, No. 54, is edentical with the foregoing, except 
that the cone T flares out from the diaphragm, as in No. 56, supra. 
They are described in Prof. Cross, ans. 7, complts, ii, 1720. ] 


the same as 55 and 56, except that now the cones were arranged 
on a little baseboard with binding posts attached, and adjusting 
screws were provided to regulate the distance between the armature 
and the electro-magnet. These devices were such as the instrument 
maker would ordinarily put to any electrical instrument without 
special directions. 

We also reconstructed the two pairs of magneto instruments 
like those made and used by Mr. Bell in the summer of 1-75, 


Di 
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Nos. 49 AND 50. BELL’s FirST TELEPHONE OF 1875 —‘‘ GALLows FRAME” — view 
and section. Scale of section, one fourth size. 


[ lt 1s both transmitter and receiver; speak or listen at the opening 
‘e : 


Nos. 51 anpD 52. BELL’s SECOND TELEPHONE OF 1875—‘‘GALLOWS FRAME ” — 
view and section. Scale of section, one fourth size. 


[ It ts both transmitter and receiver; speak or listen at the opening 
ai 


, 


called here the “ gallows-frame ” instruments, or the “ telephones of 
1875.” For this apparatus we had, and had put in evidence, the 
principal parts of the old instrument, to wit, the magnet, arma- 
tures, coil and straining rings and parts of the frame; these gave 
necessarily the size of all the other parts and the electrical dimen- 
sious of the electrical parts. 

The defendants were invited to be present at the tests of these in- 
struments, which were arranged between two rooms separated by a 
courtyard, at No. 40 State Street, Boston. Their counsel and ex- 
pert attended ; a shorthand writer took down what was spoken into 
the transmitter and what the listener heard at the receiver. Mr. 
Jacques, employed by the complainants, did the talking; Mr. Hill, 
respondents’ counsel, was invited to do some of it, but did not desire 
to. The listening was done by Prof. Cross, complainants’ expert, 
and by Mr. Benjamin, the defendants’ expert. 

With the two pairs of cone instruments, made as Chinese copies 
of the patent, ordinary pbrases and newspaper paragraphs selected 
by the defendants were transmitted with scarcely the loss of a word, 
though some repetitions were required. The copies of the instru- 
ments of the summer of 1875 did not transmit so well, but still well 
enough to be of some practical value. During these experiments 
the instruments neither received nor required any adjustment, 
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except that three times, with different instruments, a portion of the 
framework slipped in handling and had to be pushed back into place. 

The difficulty with all membrane instruments is that in a very 
short time the membrane of the transmitter becomes moist and flabl y 
from the warm breath of the speaker, and it is necessary frequently 
to change to get good results. During a considerable part of the 
transmission with these instruments, but not during all the time, the 
speaker spoke each phrase twice over without waiting to know 
whether it was heard the first time or not. Prof. Cross’s deposition, 
pp. 1709 to 1720, gives the shorthand reports of what was spoken 
into the transmitter and what was heard at the receiver arranged in 
parallel columns; the results were as follows : — 

“ Receiving-room ; instrument No. 53, Prof. Cross, listening, said 
that he heard: Hallo, — the sun is shining brightly outside. —I see 
a stone building. — There are many telegraph wires in view. — I got 
it the first time, but was not sure about the ‘in view’ till he repeated 
it. — The wires are fixed to glass insulators — There are also many 
chimney pots, — the ‘also’ I could not make out until the second 
time. — The spire of 95 Milk Street (I think he said) is half 
a mile away. ‘The spire’ I did not get till the second time, to 
be certain of it. — Nobody listening. Mr. Benjamin now listens. 
He said something of which I think I can understand the word 
‘directly.’ Prof. Cross listening. The wind is directly west (I 
understood it the first time). [rom here to the end the words spo- 
ken into the transmitter were dictated by the respondents’ counsel from 


a newspaper.| Mr. Benjamin listening. ‘1882’ I get; I don't 
understand anything else. —( The circuit was accidentally broken 
during the first part of the sentence.)-—I got the words ‘New 
York’ and ‘1882’; what comes in between sounds as though he was 
naming a month; I can’t say that month, the sound was loud but a 
good deal blurred. ‘Henry Ward Beecher’ — nothing else, it was 


¢ 


repeated twice. — Something like — something ‘sails to-day.’ — 
‘ Before Judge Harris,’ repeated three times. — ‘ In the Supreme Court 
Circuit,’ repeated three times. I got it the last time. —‘ The action 
is for breach of,’ something; I suppose ‘breach of contract,’ it 
sounds like that; I don’t know whether it is or not. — Prof. Cross 


listening. The barometer is highest in Utah and lowest in the lake 
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region. — Something like ‘last evening’ —ask him to repeat. — At 
Marblehead last evening. — Mrs. Martha Chapman — as the result of 
a —as the result of an election wager — wheeled Mrs. Hannah Perry 
— in a wheelbarrow — from her residence on Front Street — through 
State Street to the square— around the town hall and return. — 
The vehicle was tastefully decorated — with Chinese lanterns. — 
Mrs. 


word), — repeat; there was an accidental noise here, — with the 


Swett carried a large banner (Rhoda I thought was the 


picture of a fighting cock—and the inscription— 13,000 clean 
sweep. 
“Mr. Benjamin listening. Repeat that, please: I have lost it. — 


No; no; I heard a noise, but it was utterly indistinguishable. 
Argument is being made trades commission to-morrow (all the rest 
is lost) —on the insurance agent — (It is not so good as when I 
was here before. ) — entertained for all their company, — or whether 
each company must buy separately. — The system is of great im- 
No; I get the form of 
Prof. Cross listens. Sec- 


retary Chandler was something this morning —(ask him to repeat the 


portance to Alabama — (something), of a 


the words, but I do not get the words. 


intermediate words.) — It sounds a little indistinct, as if the mem- 
brane was slightly moist. — Secretary Chandler was crowded with 
visitors this morning. 

“No. 55 cone receiver, and 56 cone transmitter. Prof. Cross lis- 
tening. This afternoon the delegates. —I thought I heard — ask 
him to repeat.— This afternoon the delegates of the New York 
something conference —assembled in the First Baptist Church, 
Brooklyn. — (This is much louder than before.) — There was a fair 
attendance of laymen. — The subject of discussion was — something 
—and religion. I thought he said ‘race and religion’—on the 
American Continent. [In fact it was ‘race and religion on the 
American Continent.’]— The conference will be continued to-morrow 
and Thursday —and a different topic will be considered each day.— 
Portsmouth, England, Nov. 14, 1882.—I was not expecting any- 
thing when he said that, so that ‘ Portsmouth’ may be wrong. — 
The steamer ‘ Westphalia’ has been ducked here. — The captain of 
the ‘ Westphalia’ says — intelligence [the word was ‘colli-ion’], 
between his steamer and another steamer was caused — by the latter 
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improperly starboarding. — (Ask him to repeat the preceding sen- 
tence, as I was changing my hands just at that time.) — The collision. 
— He remained on the spot for two hours burning lights, — but the 
other steamer disappeared. 

“Instrument 52 transmitter, No. 51 receiver. —‘ Telephones of 
1875,’ ‘gallows frame.’— There is some trouble with your trans- 
mitter: we hear nothing. The bar had slipped and was now replaced 
by Mr. Jacques.—Prof. Cross listening. Hallo! do you hear this? 
That is fair. — Ask him to repeat. — The despatch — something or 
other — from Paris—something were arrested —at Lyons have been 
committed for — something. — The preliminary —(repeat it, I think 
it is investigation) — shows the resistance of a something — was a 
partial rising at various points—ask him to repeat, Mr. Smith 
moved, —the offer paved the way, —there was a general outbreak. 
(The transmitter was here readjusted, the bar had slipped and was 
put back in place.) In the election to-day — (1 got that the first 
time.) —for United States senator, —for the short term in the 
Senate, — Mr. Barlow received 29 votes,—and Mr. Hill 14. — 
(These were all heard the first time.) —In the House Mr. Barlow 


received 79 votes,—and Mr. Hill 91,—there was no election. 


Mr. Benjamin listening at No. 51. New York, Nov. 14, 1882. —. 


There is great excitement here, —over the organization, — of the 
new board of aldermen. — The Republicans and Independents (tell 
him not to repeat unless I ask him to; I get it the first time.) — the 
— something — members, —have thirteen members,—and_ the 
Democrats one, —the latter on the meeting of the —the latter on 
the meeting of the old board, — (Repeat that: noise blotted it out.) 
sounded like ‘heated a candidate’ [it was ‘seated a candidate ’] 
—( Prof. Cross adjusted the instrument, stating that he did so because 
ut had been thrown out of adjustment by putting it upon the table.)— 
who claim to be elected. 

“No. 49 receiver, No. 50 transmitter: ‘Telephones of 1875.’ — 
‘gallows form.’ Prof. Cross listening’ at No. 49. A scene is occa- 
sioned — it- sounds like — quite a sensation [it was ‘a scene which 
occasioned quite a sensation’] — occurred last night — in the Globe 
Theatre — during the performance. — Repeat—‘the Tennyson’s 
something.’ I thought I heard —of Tennyson’s Mays — of Tenny- 
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son’s new pastoral drama — (Mr. Benjamin, through tell-tale line, 
‘better repeat everything.’) Once more —the promise of May — 
among those present, —was the Marquis of Kingsbury, —is an 
avowed free thinker. — He rose excitedly on his seat, —and loudly 
protested, — against Tennyson’s representation, — is the principle 
of free speech—ask him to repeat, — as — being something — by 
one, —— as the characters are performed.” 

“verything that was heard was uttered as heard, except in a few 
instances which are apparent in the above. 

The amount of battery is of some importance, though not essen- 
tial. Mr. Cross testified that he had used, at different times, from 
one to eight cells of chromic acid Bunsen battery, finding, generally, 
that from three to five gave the best effects. The patent does not 
specify the number, but the drawing shows four cells. No indica- 
tion, however, is necessary, for the rule which would ordinary be 
followed by an electrician would be to put on battery enough to sat- 
urate the cores with magnetism, or as near this as can be done with- 
out heating and burning the coils with the current (Pope, complts, 
ii, 1442, ans. 368; Cross, 7b. 1722, ans 9). 

Mr. Cross had also, in the Dowd case, tried a large number of 
different sets of magneto telephones made in strict acco:dance with 
the Bell patent. The account which he gave of these experiments 
in his deposition in the Dowd case, made immediately after they 
were tried, is put into this case and resworn to. It is found in 
complts, i, 223. He tried instruments 36 and 37, instruments 38 
and 39, instruments 40 and 41, 42 and 43, and got practical speech 
through all of them. Perhaps the most interesting pair of these are 
40 and 41, which are a couple of lovers’ telegraphs or string tele- 
phones, so called, bought in the street (Watson, complts, i, 224), 
with magnets of corresponding size added to them in the workshop. 


Exhibits 40 and 41. ‘‘Lover’s Electric Telephones”; both alike. 
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Telephones 36 and 37. Iron Cone Telephones. Diameter of Membrane three and 
three eighths inches; length of spool, two inches. 


These were made as copies of a pair produced by Mr. E. S. Ren- 
wick, the hostile expert in the Dowd suit, and with which he said that 
he could not talk. He declared that they exactly conformed to the 
patent. He added adjusting devices because, he said, that the state 
of the art called for them. (See Pope, ans. 408, 424, complts, ii, 


1452, 1457.) 


Exhibits 38 and 39, ‘‘ Baby Membrane Telephones.” 


They are Chinese copies of the drawing Fig. 7 of the patent, and 
of the same size as the drawing originally filed by Mr. Bell, a fac- 
simile of which is in complts, iv, exhibits, p. . The membranes 
are a little less than one inch in diameter. 
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Exhibits 42 and 43. Adjustable Membrane Telephones. 


These are the same as Nos. 36 and 37, except that one of the 
magnet adjustments is omitted and straining rings are provided for 
the membrane. This is an old device, used in acoustic instruments ; 
e. g., Scott’s phonautograph. 

Mr. Cross, p. 1722, refers to the brass cone instruments of Mr. 
Benjamin, explaining why they would not produce a sound, and 
showed that it was because the armatures were too far from the 
magnets for the one to have any effect on the other, and that no con- 
structor of respectable skill, with the knowledge that existed at the 
time of the Bell patent, could be guilty of such a piece of folly, to 
use the mildest phrase for it. The best modern magneto telephones 
cease to transmit when the armature is one eighth of an inch from 
the magnet (ans. 23, p. 1725). The thickness of a sheet of paper 
at the nearest position is the rule with telegraph instruments. He 
then produced a pair of instruments, which are the exact copies of 
Mr. Benjamin’s brass cone telephones, except that the parts were 
made of such size that the armature and magnet were put together 
in their proper relations, and he testified that these talked perfectly 
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well. Mr. Benjamin has not been called to reply to this, nor to 
explain his conduct (see p. 273, supra). 

Mr. Cross was present during the first day of the 7 in New 
York and he confirmed Mr. Pope’s testimony (p. 540, cnfra) so far 
as it related to that day, and stated that in bis opinion, even with 
the same precautions and under the same favorable circumstances, 
a person of untrained faculties would not be able to understand 


anything. 

He put in evidence one Bell commercial magneto telephone, such 
as is commonly used as receiver (“butter-stamp ” form), and also 
the transmitter in ordinary use, known as the Blake transmitter. 


‘‘ Butter-Stamp Hand Telephone.” 


He had known Mr. Alexander Graham Bell, the inventor, from 
the first part of 1874, and the essential part of the invention was 
disclosed to Prof. Cross at an early time. He testifies (complts, 
ii, 1727) :— 


‘@. 36. Did he or not, during that winter, speak to you about 
the electrical transmission of specch ; ; and, if so, did he state to you 
any conception he had as to how it could be accomplished, and did 
or did not his mind appear to you to be much occupied on_ that 
subject ? 

“A. We conversed together at that time regarding the trans- 
mission of speech. I understood that he proposed to do this by 
means of electrical undulations, and that these undulations were 
to be produced by the vibration of a reed in front of a magnet. At 
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some time during this winter he communicated to me the idea of 
vibrating the reed by means of a membrane. 

“The “subject of the transmission of speech was one which evidently 
occupied his thoughts, and to accompli-h which he was striving to 
develop an efficient method. 

“Q. 37. Did you form any opinion at that time as to the theo- 
retical adequacy and perfection of the undulatory current method 
which he then disclosed to you? 

“A. As soon as the method itself was described, I saw that it 
was theoretically perfect, and, therefore, in theory, adequate to the 
transmission of speech. 

*@. 38. Did you form any opinion at the time, and if so, what, 
as to the practicability of accomplishing it according to that method 
by employing an armature and membrane vibrated by the voice to 
generate the undulatory current relied upon? 

"A. I supposed at that time that the effect produced by the 
vibration of an armature would be entirely too small to accomplish 
the desired end. 

* @Q. 39. Did he or did he not, during that winter, speak to you 
of the employment, for purposes of multiple telegraphy, of currents 
produced by the sonorous vibrations of a reed armature in froyt of 
an electro-magnet ? 

“A. He did. 

*@. 40. Did you form any opinion at that time as to the prac- 
ticability of employing currents so produced for the purpose of 
harmonic multiple telegraphy, and if so, what was it? 

“A. This plan seemed to me to involve far less difficulty than 
the transmission of speech. I did not consider very fully what 
difficulties might be found with it in practice. 

“Q. 41. Did you know, during that winter and spring, or did 
you hear, during that winter and spring, of anything in his condition 
and surroundings which was calculated to prevent him from devoting 
his time and attention to experimental work concerning the electrical 
transmission of speech; and if so, what was it? 

“A. I understood that his means were very limited, so that he 
was obliged to confine himself very closely to his classes, which nec- 
essarily occupied a great part of his time. I also understood that he 
was under obligation to certain persons to devote his attention and 
experimentation exclusively to multiple telegraphy. 

" @. 42. Please state whether the electrical difficulties in the use 
of a harmonic multiple telegraph apparatus using induced undulatory 
currents, and those involved in the use of an apparatus for the trans- 
mission of speech, like that shown in Fig. 7 of the patent, have any 
similarity of character, and involve similar or altogether diverse lines 
Gf study and experiment to overcome them? 
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“A. Theelectrical difficulties which would be encountered in the 
operation of the two instruments are similar in character, though dif- 
ferent in degree. Each advance in perfecting the transmission of 
signals by the undulatory current, so far as the electrical difficulties 
are concerned, would he a new step toward the practical solution of 
the electrical problems involved in the transmission of articulate 
speech.” 


His cross-examination apparently was directed in part to show 
that it was not necessary that the electrical undulations should he 
exactly the same as the air vibrations, and the whole of his testimony 


upon that is summed up (p. 1731) :— 


“_X Y. 53. Then, from the qualification which you have added in 
your last answer, I should judge it to be unnecessary for the transmis- 
sion and reproduction of articulate speech by electricity that the electri- 
cal undulations should be exactly similar in form to the air vibrations 
caused by the sound, or that they should be represented by exactly 
similar curves, but that on the contrary it would be sufficient if they 
were approximately similar in form or were represented graphically 
by approximately similar curves; am I correct, in your judgment? 

“A. In an absolutely perfect apparatus there would be exact sim- 
ilarity between the acoustic and electrical undulations, and they 
would be represented by exactly similar curves.” 


He was then cross-examined as to whether a stretched membrane 
or the metal diaphragm of a telephone had each a normal rate of 
its own, unfitting them for articulation, to which he replied thut 
while each did have a certain normal rate when executing “free” 
vibrations, it still would take up and perform under the influence of 
external forces one rate or kind of “forced” vibration about as well 


as another. 


No. 3 and No. 99. Alexander Graham Bell, complts, i, 105; ii, 
1273. — Age, thirty-six. Mr. Bell tells the story of the invention 
of the electric speaking telephone. Briefly it is: — 

He sought to invent it in 1874. 

He disclosed his ideas to others in 1874 and in 1875. 

He experimented in 1875. 

He drew a specification in 1875. 

He took a patent in 1876. 
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He offered the invention as a thing novel and useful in 1876. 

He became famous for it in 1876. 

He has put more than 300,000 into practical use. 

No one questioned his title until the practical and commercial 
success of the invention was assured; the claimant did not question 
it until 1880. 

This is a part of the history of our times. It could not be true 
of any man who had not invented the telephone ; it was sure to be 
true of the first inventor of it. 

No attempt will be made to abridge his deposition; sume of the 
details are stated in the body of the brief. 


No. 4. Thomas A. Watson, complts, i, 200.— Mr. Watson was 
the workman who aided Mr. Bell in 1875, being then twenty-one years 
old. He coniirms Mr. Bell’s account of such earlier experiments as 
he assisted him in. He made some of the earlier instruments. And 
he also tried instruments made according to the patent, in connec- 
tion with Prof. Cross and others. In that part of his deposition 
which extends from p. 231 to 291 (complts, vol. i), he stated the 
progress made by Mr. Bell, the introduction of his instruments into 
commercial use, the improvements which from time to time were 
made in them, inserted in the deposition copies of a large number of 
publications showing the manner in which the invention was received 
by the community, and how everybody recognized it asa new thing 
and Mr. Bell as the inventor of it. The principal part of his depo- 
sition is copied from the depositions which he gave in 1879 and 1880 
in other cases. It was put in here by consent (complts, i, 105); on 
p. 307 he reswere to it and gave some further testimony, particylarly 
about the use of a liquid transmitter, on March 10, 1876, with a 
statement of what was transmitted by it on one particular occasion. 
The cross-examination was directed to showing that in the summer 
of 1875 there were very few words or none at all actually under- 
stood by him when listening at the receiver; but he also testified 
that Mr. Bell was satisfied from experiments they made that he had 
found out how to make a speaking telephone and proceeded to pre- 
pare his specification and take out his patent for it. 
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He testified that an adjusting screw is not needed in a magneto- 
telephone and is not used in practice (complts, 1, 330). 

On the cross-examination he was asked to more fully describe and 
make drawings of some of the instruments which he had constructed 
in 1876 for Mr. Bell, and he did so, including two liquid transmitters 
one of which was exhibited at the Centennial. 


No. 5. Dr. Clarence J. Blake, complts, i, 335. — Dr. Blake is 
a well-known physician, lecturer on etology in Harvard University, 
and aural surgeon to the Massachusetts Eye and Ear Infirmary. 
He has devoted his life not only to aural surgery, but to a thorough 
scientific study of those phenomena of acoustics with which the hearing 
of articulate and other sounds is particularly connected. He made 
Mr. Bell’s acquaintance in 1874, and Mr. Bell in October of that year 
described to him his plans for the transmission of speech by electri- 
city. Dr. Blake’s deposition in this respect is as follows (complts, i, 
339) :— 


“@. 3. Did Mr. Bell at that time describe to you any apparatus 
for the transmission of sound by electricity? If so, please repeat 
the description he gave you of the apparatus and the mode in which 
it was to operate, and the character of the sounds which he intended 
to transmit by it. 

“A. He did describe an apparatus consisting of a metal reed set 
in Vibration in front of a magnet as part of an organ pipe. Also an 
apparatus consisting of a metal reed set in vibration in front of a 
magnet and coil, and a'so an apparatus consisting of a metal reed set 
in vibration between two magnets and coils, and also an apparatus 
consisting of a series of metal reeds which might be set in vibration 
in response to a musical instrument or the human voice. The idea 
of this latter apparatus was that the metal reeds of different lengths 
would respond to the different tones of a musical instrument or of the 
human voice. 

‘QY. 4. Did he describe to you any electrical apparatus in which 
a membrane was to be uscd? If so, please tell me what that appara- 
tus was. 

“A. Yes; an apparatus in which one metal reed was substituted 
for the several metal reeds of the harp last mentioned, this one reed 
being actuated by a membrane to which it was to be attached, which 
membrane was to be set in vibration by the tone of the mu-ical in- 
strument or by the human voice. 

*@. 5. Did you have any discussion with him as to the character 
of the membrane, or mode of arrangement of the membrane and 
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armature; and if so, state what was said on that subject at that 
interview by both of you? 

“A. Yes; the idea of Prof. Bell, as communicated to me, was 
this: That if the simple pendulous vibration of a metal reed could 
be communicated to a second reed electrically connected with the 
first, more complicated vibrations communicated to the metal reed 
from a musica! instrument or the human voice through the medium 
of the air could also be electrically transmitted. To accomplish 
this purpose it was, according to his idea, advisable to attach the 
metal reed to a membrane, which would reproduce the aerial vibra- 
tions produced by a musical instrument or: the human voice, substi- 
tuting a metal reed in fact for the stylus of the improved Morey 
phonautograph, and of the membrani tympani phonautograph with 
which he had been experimenting. I then suggested, as an experi- 
ment, since his principal object was the electrical transmission of 
articutate speech, that the metal reeds should be brought in contact 
with the human membrana tympani, suitably prepared and mounted 
for the purpose.” 


He also produced the sketch referred to. It is not and was not 
intended as a drawing of a speaking telephone; it was to illustrate 
patticular points in the explanation. 


In his cross-examination was found the following (complts, i, 
341) :— 


*“X QY. 31. Did you at the time clearly understand Mr. Bell’s 
explanations of the ideas which he professed to have conceived in 
regard to the transmission of sound by electricity, and the means 
which he proposed to use to carry them into effect ? 

“A. I did. 

*X Y. 32. Do you now recollect clearly and fully what those 
ideus were, and what the means were as he then described them to 
you? 

“A. Yes, as regards the main points. It was in part a desultory 
conversation, in which other points relating to acoustics were dis- 
cussed. ! 

“X @. 33. What was the date of that conversation ? 

"A. October, 1874.” 

“X @. 43. That conversation and the sketches which were 
made by him in the course of the interview related to the harmonic 
telegraph, did they not? 

“A. Less to that than to his absorbing idea of the transmission 
of human speech; for, as [ remember that interview, the transmis- 
sion of single musical tones was considered only incidentally. 

“_X @. 44. So far as you have any knowledge, Mr. Bell had not 
at that time discovered how to transmit articulate speech, had he? 
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“X QY. 45. What knowledge have you that leads you to that ccn- 
clusion ; and when and how was that knowledge derived ? 

“A. Mr. Bell’s description of a means which he proposed for that 
purpose. I refer to his description at that time. 

“X Q. 46. Now, as you say you remember clearly and fully 
what Mr. Bell described at that time, will you please give us the 
description which Mr. Bell then gave you of his discovery of the 
transmission of speech by electricity ? 

“A. The plan proposed by Mr. Bell was the attachment of a 
metal reed to a membrane vibrating in response to tbe human voice, 
the metal reed acting as armature to a magnet connected with an- 
other magnet at the end of a line wire, armed with a corresponding 
reed and membrane, the idea being that if the simple pendulous vi- 
brations of a metal reed at one end of a line wire could be repro- 
duced in a metal reed at the other end of the line wire, the more 
complicated vibrations evoked by the human voice could also be so 
reproduced. 

“X @. 47. If I understand you, Mr. Bell had not tried the ex- 
periment at that time, but only proposed it as a possible solution of 
the question ; am I correct? 

“A. So I understood him. 

“X Y. 67. Then, if I understand you correctly, your idea was 
that he had struck upon the correct principle to be applied, and that 
the further development would consist in discovery or invention of 
the proper means for carrying that principle into practice; am I 
correct ? 

“A. Not precisely ; rather that, having determined one mechani- 
cal means of effecting the purpose of transmitting speech electrically, 
further experiment in the direction of an improvement of this me- 
chanical means would be required to perfect an apparatus for this 
purpose. 

“X @Y. 68. DoT understand you that you believed that the me- 
chanical means which he described and illustrated in those sketches 
at that interview would in the form there shown be capable of trans- 
mitting articulate speech electrically ? 

“A. Yes, as concerns the attachment of a metal reed to a mem- 
brane. | 

“X @. 69. He did not in his sketches illustrate the attachment 
of a metal reed to a membrane, did be? 

“A. I think not, but described its attachment in the place of the 
stylus of the phonautograph.” 


“X @. 79. Atthat interview, who first suggested the employment 
of a membrane; you or Prof. Bell? 

“A. Prof. Bell told me that, as the results of his experiments 
with a membrane phonautograph, he had conceived the idea of a way 
in which speech could be electrically transmitted. I replied, ‘I think 
that I know how you would accomplish it, by making a membrane 
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actuate a metal stylus.’ Mr. Bell replied, ‘ That is precisely my idea, 
If a membrane like the human membrana tympani moves a weight 
such as that of the ossicles, a membrane having a metal reed attached 
to it should move that reed in response to the human voice.’ His 
further idea, as ccmmunicated to me, was that by means of this ar- 
rangement undulations should be produced in an electric current 
corresponding to the undulations of the air produced by the human 
voice. 

*“X @. 80. Then you actually described the instrument to him 
before he described it to you, did you? 

“A. I did not. 

“XN Q. 81. Lunderstood you to say that before he told you how he 
proposed to accomplish the result, you anticipated him by suggest- 
ing the employment of the membrane and attached stylus, and that 
he then, in response to that suggestion, gave you to understand that 
that was the idea which he had had in his mind, but which, as I un- 
derstand you, be had not until then described to you. If I am incor- 
rect in this understanding, will you please correct nie? 

“A. My remark to Mr. Bell concerning the attachment of the 
membrane and metal stylus was in the fourm of a question rather 
than a suggestion. | 

"“X Q. 82. What I want to know is this: Whether you asked 
that question before Mr. Bell described to you the plan of attaching 
the metal stylus to a membrane for the purpose of transmitting 
speech electrically, or whether you did not ask the question till after 
he had described such plan; did your question come before or after 
his description of that plan? 

“A. Before.” 

"“X Y. 85. That answer does not fully meet the question which I 
asked, and which, perhaps, I can simplify by putting it in this form : 
Did he ask your opinion as to whether the human voice could or 
could not vibrate a membrane with a stylus or armature attached ? 

"A. Yes. 

* X Q. 86. What answer did you give to his question? 

"A. Thatit could, if proportioned properly to the membrane, 
but that I doubted if a plane membrane would reproduce with suth- 
cient accuracy the sound waves resulting from the human voice.” 


“X QY. 89. At that interview in October, 1872, when you sug- 
gested the use of the human membrana tympani and expressed a 
doubt as to a plane membrane being sufficient for the purpose, did 
you and Mr. Bell discuss pretty thoroughly your reasons for pre- 
ferring the membrana tympani? 

“A. Yes. 

“X. Y. 90. What were those reasons as yo. then stated them 
to him? 

“A. That a curved membrane, that is to say, a membrane the 
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centre of which is depressed below the level of its periphery, and 
the surface of which therefore presents a curve from the centre to 
the periphery, responds in sympathetic vibration to a much wider 
range of musical tones than a plane membrane, and that the human 
membrana tympani, being especially adapted for such vibrations, 
would best answer the purposes of the experiment. 

“X.Y. 91. Did you discuss with Prof. Bell the reasons why 
the curved membrane approximating the form of the ear would pro- 
duce the expected improved result ? 

“A. Yes; but very briefly. 

“X¥ Q. 92. What reasons were suggested for it in that discus- 
sion ? 

“A. That, responding more readily in sympathetic vibrations to 
a wider range of tones, it would respond more readily to the human 
voice and reproduce more accurately the complicated sound waves 
therefrom resulting.” 


No. 6. Hdward L. Wilson, complts, i, 350.— Mr. Wilson was 
a young man who in the summer of 1876 assisted Mr. Bell in the 
use of his Centennial instruments, and subsequently made some ex- 
perimental apparatus. He states what he did and saw. 


No. 85. Frank LZ. Pope, complts, ii, 1283.— Mr. Pope is an 
electrical expert of long experience, both theoretical and practical. 
He is not only an educated electrican, but during his whole life has 
been concerned with telegraphy in positions of responsibility, and 
has had particular experience in practically testing electrical inven- 
tions and contrivances, putting them into use; and has made a num- 
ber of electrical inventions of his own. He is a well-known writer 
upon telegraphic matters. 

In a suit brought upon the Bell patent, in 1878, against Peter A. 
Dowd, an agent of the Western Union Telegraph Company, Mr. 
Pope, then a practical expert in the employ of the Western Union 
Company, testified as expert on behalf of the defendants. To pre- 
pare himself, not merely for that deposition, but more especially to 
advise the Western Union Telegraph Company upon all matters 
connected with telephones, he made a careful and thorough study 
of the subject of the transmission of sound by electricity, spending 
many months upon that particular matter. From his direct exami- 
nation, and still more from his cross-examination, we became satis- 
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fied that he believed the electric speaking telephone to be an entire 
novelty with Mr. Bell; that he believed the invention was well set 
forth and properly claimed in Mr. Bell’s speaking telephone patent, 
and that, in his opinion, neither Mr. Gray nor any other person 
could impugn that patent; but that he hoped, on behalf of the 
Western Union Telegraph Company, owners of Mr. Gray’s inven- 
tions, that some of those inventions might be so claimed in patents as 
| to cover contrivances which were used in making and operating 
speaking telephones. Being subsequently further confirmed that 
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such were his opinions, we sought the aid of his skill and experience 
is an expert in this case. The details of his deposition are as fol- 


lows :—- 


First, he states the nature of Mr. Bell’s invention, and the minner 
in which it is described and claimed in his patent (complts, ii, p. 
1287) :— 


“ Q@. 3. Please state what inventions you find set forth in Mr, 
Bell’s patent 174,465, of March 7, 1876, referred to in the bill. 

* | Objected to by Mr. Hill, as incompetent and not rebutting. | 

“A. The patent referred to purpoits to be an improvement in 
telegraphy, but it has to do or concern itself with sonorous vibrations 
and their production at a distant station by means of electricity. 

“The drawings to which the description in the specitication refers 
show two different kinds of apparatus, of which a careful reading of 
the specification shows Fig. 5 and Fig. 7 to be what may be consid- 
ered as typical forms. ‘These two forms differ, not only in their 
mechanical construction, but in the purpose for which they are re- 
spectively designed. The particular form given to each, in order to 
better adapt it te its intended purpose, renders it partially or entirely 
unfit to properly serve the purpose of the other. There is, however, 
one feature common to both these types of apparatus, wh-ch is, that 
when the moving portion of the transmitter performs mechanical 
vibrations — whatever may be the form or character of these 
vibrations — a corresponding effect is produced in the electrical por- 
, tion of the apparatus, that is to say, what the patentee terms elec- 
trical undulations are produced; and these undulations, in their 
several characteristics of frequency of recurrence, of relative ampli- 
tude and of form, faithfully copy the corresponding characteristics in 
the mechanical movement of the transmitter. 

“The moving part shown in the class of transmitters of which Fig. 
5 is x type, is des igned more especially for multiple telegraphy, and 
the armature of the transmitter and receiver are adapted to vibrate 
ata certain determinate pitch, which is the same for each, and for 


a 


LPS AP EEL ATE II IH 


524 COMPLTS’ PROOFS —NO. 85, FRANK L. POPE. 


the purposes of multiple telegraphy it is only necessary to transmit 
pitch. The quality of ¢¢mbre of the sound is of no importance in this 
upplication. For example, two transmitting instruments having pre- 
cisely the same pitch, but differing widely in form or quality of 
vibration, might either of them be used to produce signals upon a 
receiver of the same pitch; and so also, two receiving instruments 
having the same pitch, but differing in their form of vibration, might 
be used interchangeably in connection with a transmitter of corre- 
sponding pitch. And in such ease the results would be, in a prac- 
tical and commeicial sense, the same. 

“In the case of appara:us of which Fig. 7 is a type, the moving 
portion of the transmitter, when thrown into vibration, acts pre- 
cisely like that of Fig. 5, in that it produces in the e'ectrical portion 
of the apparatus electrical undulations, which, in their several char- 
acteristics of rate, relative amplitude and form, are similar to those 
performed by the moving portion of the transmitter. 

* The essential difference between the two types of apparatus is this : 
The moving portion of the transmitter and of the receiver in the type 
represented by Fig. 7 has no inherent tendency to perform any par- 
ticular rate or character of vibration, but is so constructed as to take 
up and execute vibrations of any character whatever which any exte- 
rior vibratory force may seck to impress upon it. This, as I have 
said, is true of the moving parts of both the transmitter and the re- 
ceiver. Thus, if ia the apparatus, Fig. 7, two transmitters, alike in 
pitch or rate, but differing in furm of vibration, were applied succes- 
sively in connection with the same receiver, the resnlts would not, 
as inthe case of Fig. 5, be the same; and not only that, but if they 
were the same, they would be of no practicil or commercial value 
for the purposes for which this apparatus is designed. 

“The results arising from this mechanical modification of the ap- 
paratis are of the highest importance. The moving portion of the 
transmitter will freely take up vibrations of any degree of rapidity, 
of any form or other cliaracteristics whatever, no matter how com- 
plex, which have been imparted to the surrounding atmosphere, as 
by the production of sound, and will produce in the electrical portion 
of the apparatus undulations which are precisely similar to those of 
the air particles from which they were originally derived ; and these 
unduiation- in turn will act upon the movable portion of the receiver ; 
and inasmuch as this is also capable of responding freely to any ex- 
ternil force impressed upon it, the electrical undulations will act 
upon it and cumpel it so todo. By reason of the large surface 
wich may, by this means, be thrown into vibration in the receiving 
instrument, its vibrations are imparted to the adjacent air, from 
waich it results that a sound is produced in the neighborhood of the 
receiving instrument, which is similar to that by means of which 
motion was originally imparted to the transmitter. In this manner 
the vibrations into which the air is thrown by the voice of the 
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speaker in the neighborhood of the transmitting instrument are im- 
parted to the air in the vicinity of the receiying instrument, retaining 
all the characteristics of rate, amplitude and quality, which are pe- 
culiar to articulate speech ; or, in the words of the patent, ‘a similar 
sound to that uttered into A (the transmitter) is then heard to pro- 
ceed from L’ (the receiver). 

* The essential features which characterize the mode of operation of 
the apparatus last described aresummed up concisely in the fifth claim 
| of the patent, and consist, as the claim states, in causing electrical un- 
dulations similar in form to the vibrations of the air accompanying 
vocal or other sounds. 

“I do not understand that the method set forth in the fifth claim is 
confined to the use of transmitters like those shown in the drawings 
accompanying the patent, and in which the moving parts of the 
transmitter produce the electrical undulations by magneto-induction ; 
for it evidently includes within its scope other devices whereby elec- 
trical undulations are produced, corresponding to the movements of 
the transmitter under the infiuence of sonorous vibrations, some of 
which are mentioned in the specification as equivalents. 

“The fifth claim of the patent, in stating the nature of the op- 
eration by which sounds are transmitted, sets forth everything 
required to be made known in addition to the common stock of 
knowledge in existence at the date of the patent, which was essential 
to the successful transmission of articulate speech by means of elec- 
tricity ; and in fact, so far as is known at this day, articulate speech 
cannot be successtully transmitted, if any portion of the method set 
forth in the fifth claim as the invention of the patentee be omitted. 
I have not mentioned all the advantages which flow, and which are 
stated by the patentee to flow, from the employment in telegraphy 
of undulatory currents corresponding in their character to thatof the 
vibratory movements of the transmitter or transmitters, but have 
only referred to such as seemed to me to have a bearing upon the 
present case. I will mention, however, one characteristic which is 
alike common to both kinds of apparatus of which Figs. 5 and 7 of 
the patent are the respective types. Every apparatus and method 
for the electrical transmission of sound which was known prior to 
the date of the patent, so far as my knowledge extends, was designed 
to operate by the alternate closing and breaking of an electric circuit 
by means of the transmitter. Such a mode of operation would be 
absolutely fatal to the production of the results designed to be at- 
tained by the apparatus shown in Fig. 7, and, moreover, would not 
possess any of the advantages which are attained, as the patentee 
sets forth in his specification as arising from the employment of un- 
dulatory instead of intermittent currents. The apparatus shown in 
Fig. 7 of the drawings and described in the specification in connec- 
tion with said figure, is an articulating telephone. It contains all 
the elements necessary for its intended purpose, and these are com- 
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bined together in such a manner that a practically operative speaking 
telephone can be construeted in accordance therewith. Moreover, 
it seems to me perfectly evident from a careful reading of the speci- 
fication that this was the chief purpose for which the patentee de- 
signed the apparatus shown in Fig. 7. He says, after describing 
the class of instruments of which Fig. 5 is the type, ‘I desire here 
to remark that there are many other uses to which these instruments 
may be put, such as the simultaneous transmission of musical notes, 
differing in loudness as well as in pitch, and the telegraphic trans- 
mission of noises or sounds of any kind.’ 

“The phrase ‘ transmission of noises or sounds of any kind’ would, 
of necessity, seem to include articulate speech ; but after making this 
general statement the patentee goes on to describe the particular 
modification of bis apparatus shown in Fig. 7, whereby, as he says, 
‘motion can be imparted to the armature by the human voice,’ or by 
other specified means. Finally, he describes the manner in which 
the apparatus is operated ‘ when a sound is uttered in the cone’ (of 
the transmitter), etc., and after tracing the continuous chain of oper- 
ations through the apparatus from the transmitter to the receiver, 
concludes withthe statement: ‘A similar sound to that uttered into 
A is then heard to proceed from L.’ 

“When the patentee speaks of the utterance of sounds by the 
human voice, the plain and obvious signification of the term is, that 
the utterances are another name for articulate spoken words; and it 
seems clear that this is precisely what the patentee meant, especially 
in view of his previous remark, to the effect that the apparatus is 
adapted to accomplish the telegraphic transmission of nvises or sounds 
of any kind. 

“@. 4. Will you state whether one skilled in the manufacture 
of acoustic and electrical apparatus at the date of Mr. Bell’s said 
patent, and possessed of the common stock of knowledge and tech- 
nical skill belonging to those arts at the date of said patent, could, 
by the use of that knowledge and skill, and by following the infor- 
mation furnished him by the Bell patent, construct an apparatus 
which would perform the operations attributed to Fig. 7, and there- 
by transmit articulate speech ? 

“A. I think there is no doubt whatever that a person so skilled 
could have constructed an operative apparatus at the date of the patent, 
and which would produce the results which the patent states muy be 
produced thereby, namely, the transmission of noises or sounds of 
any kind, including articulate speech.” 


During the controversy with the Western Union Company, and 
when it was for the interest of his clients to prove that an apparatus 
constructed according to the patent would not talk, that being one 
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of the defences they set up, he tested the matter himself, as follows 
(p. 1292) :— 

“TI directed a skilled workman in the manufactory of the Western 
Union Telegraph Company, in New York, to construct an apparatus 
from the drawings of the patent, giving him no specific directions 
except to make the apparatus work if he possibly could.” 


As soon as the instruments were made, he tried them, and found 
he could carry on conversation with them. Those instruments have 


not been preserved. 

A. 13 and 14, p. 1296. He testifies that he tried the set of tele- 
phones 53 and 54, and the set 55 and 56 (shown p. 305, supra) ; 
that they are constructed in conformity with the description and 
drawing of Fig. 7 in Mr. Bell’s patent, and that he has carried on 
a conversation with them. 

Mr. Benjamin, as stated on p. 273, supra, cons'ructed some 
brass cone instruments, which he alleged conformed to the patent, 
and which he said gave no sound. Mr. Pope (ans. 15, p. 1237) states 
that he should not expect to get any sound from those instruments, 
for the reason that the distance between the armatures and the poles 
of the electro-magnet was so great that neither could influence the 
other; and he stated what the universal rule and practice among 
constructors was as to the distance between armature and magnet ; 
and that a workman possessed of the ordinary knowledge at the 
date of the Bell patent would need no further instructions than 
those given in the patent; that the patent drawing, as is common in 
electrical drawings, and as required by the practice of the Patent 
Office, exhibits the armatures at such distance from the magnet as is 
necessary to prevent the lines running into each other in the ploto- 
lithograph ; and that the well-known meaning of the word “ arma- 
ture” itself, as expre:sly defined by the defendants, implies that it 
is to be placed as close as possible to the electro-magnet; that the 
ordinary rule with telegraph instruments is to make the distance 
equal to the thickness of a sheet of paper, when they are nearest 
each other in their ordinary motions. He then criticizes the brass 
cone instruments, ‘ 

On p. 1293 he says: — 
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“@Q. 7. Was there anything known to electricians, prior to the 
date of Mr. Bell’s patent of March 7, 1876, which would have justi- 
fied the assumption that the foree of soul waves would have been 
sufficient, or could have been employed to generate electric currents. 
which in turn conld have been capable of ¢ causing any mechanical 
motion and thereby producing any sensible or useful result ? 

“A. In my opinion there was not. Very little was known at 
that date as to the actual mechanical effects which were capable of 
being produced by the sonorous atmospheric vibrations accompanying 
the production of ordinary sounds, such, for example, as those pro- 
duced by the human voice. Perhaps the only application of this. 
force to produce au appreciable result, which was at all well known 
at that date, was the phonautograph, so called, in which the vibra 
tions of a membrane, produced by such sound waves, were made i 
move a bristle over a surface of smoked glass through a very small 
range of vibration. The power required to effect this was incon- 
siderable in amount. On the other hand, all the different kinds of 
apparatus then known for the transmission of signals by magneto- 
electricity, such, for example, as the dial telegraphs of Wheatstone, 
of Siemens, and of Highton; the needle telegraph of Highton 
and the magnetic Morse key of Siemens and Halske, required the 
exercise of a considerable degree of mechanical force upon the 
armature of the transmitter, in order to communicate a slignt 
movement to the delicate armature or needle of the receiver; the 
mechanical effect produced at the receiver in each of these Instru- 
ments being probably not more than one per cent of that exerted 
upon the transmitter. In view of the state of knowledge at the 
date of the patent, it could hardly have been supposed that a 
magneto-generator, moved by a force no greater than that which 
served to move the bristles of the phonautograph, would under any 
circumstances be able to generate an electric current which would 
produce upon a _ receiving instrument any effect whatever which 
would be perceptible to the senses.” 


Mr. Pope adds that when he first heard of Mr. Bell’s magneto 
speaking telephone, he perceived that its operation would be theo- 
retically perfect, but believed, until he saw it tried, that the effects 
would be too slight to be of any practical vaine. Thisis a matter 
of some importance. It has been suggested that the moment Mr. 
Bell reached the conception, he would naturally have made the 
instruments and tried them. But the fact is, that when he reached 
the conception he believed, and Mr. Pope shows that every elec- 
trician would have believed, that the effects produced by such a con- 
trivince would be too feeble to be of any practical value; Mr. Bell 
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set himself to work to devise an alternative subordinate portion of 
his proposed apparatus (the transmitting portion) which should play 
the same part in performing the same operation, but, he hoped, with 
greater efficiency. Before he accomplished this he found, to the 
surprise of himself and every one, that the proposed magneto trans- 


mitter was sufficient. 

Mr. Benjamin, the defendants’ expert, stated, in substance, that 
all the Drawbaugh instruments which were in working condition, 
and the alleged reproductions of such of them as had gone to 
pieces, were good, full-sized, practical, working, speaking tele- 
phone instruments. We did not believe that, and, by way of cross- 
examination, required him to repeat the experiments. These were 
performed in New York, at a place selected by the defendants. The 
tests were entirely carried on by them; Mr. Hill, the defendants’ 
counsel, whose voice is remarkable, speaking into the transmitter, 
and Mr. Benjamin, their expert, listening, except occasionally for a 
few minutes, at the receiver. All that the complainants insisted 
upon was that the tests should be observed and noted, and that a 
shorthand writer should take down what was spoken into the trans- 
mitter at one end and what Mr. Benjamin thought he heard at the 
other. The result of these tests, which occupied three days, proved 
that the instruments, F, Bb, C, I, A, the remains of which were pro- 
duced by Drawbaugh, and which were testified to by his witnesses, 
and any combination made out of them, could not by any possibility 
have transmitted intelligible speech, as the witnesses testified; that 
is, that no instruments alleged to have been made before the date 
of the Bell patent could have done that, except the magneto instru- 
ments Dand E Mr. Pope attended all these tests, took notes him- 
self; notes in shorthand and long hand were taken by both parties, 
and were all printed in complainants’ books of exhibits (pp. 481-774). 
Mr. Pope collated all these, and put together in parallel columns, 
under the head of each set of instruments, what was spoken into the 
transmitter at one end, and what the listener thought he heard at 
the other. He prefaces his statement of this by some statements as 
to the character of the various forms of instruments produced by the 
defendants. 

Drawbaugh and one or two of his witnesses alleged that the tuin- 
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bler transmitter F was originally whole, and had water at the bottom. 
Mr. Pope explained that the presence of water in such an instruinent 
as that, on one side of the membrane diaphragm, and the warm 
breath of the speaker applied to the other side of it, enclosed in 
a cap or mouthpiece, would quickly destroy the elasticity of the 
membrane, and make it flabby. 

He stated (ans. 31, p. 1302) that the remains of instrument F 
show that it was constructed differently in several respects from the 
instrument falsely styled “ F reproduced” ; that these differences are 
differences all greatly in favor of the instrument “ F reproduced ” ; 
that a great difficulty with “F reproluced,” in the New York tests, 
was that it was almost impossible to get it into proper adjustment, 
and when a suitable adjustment was hit, it was almost impossible 
for it to continue in adjustment long enough to transmit two con- 
secutive words; that the differences between the two instruments 
are such that in these respects and some others, “F reproduced ” 
was a much better instrument, and would give much better re- 
sults, than F ever could. Most of these differences are referred 


Section of ‘‘ F,” one fourth size. Section of ‘‘ F reproduced,” one fourth size. 


to in various parts of defendants’ testimony, particularly in the 
depositions of Drawbaugh and Benjamin, and each of them is there 
mentioned as a marked improvement. (Benjamin, defts, ii, 1252, 
1255-6; Drawbaugh, pp. 307, 340, supra.) There is no respect- 
able indication when the form “F reproduced” was made, if ever, 
except the fact that no witness ever saw it; that they testify to see- 
ing F in 1875, 1876, and afterwards, and that the low mouthpiece 
certainly could not have been devised when he made C, and the 


original I, whenever that was, so that “F reproduced” could not have 
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been made until after that. One trouble with “F reproduced,” 
which of itself was particularly fatal to the transmission of speech 
by it, lay in the excessive difficulty of obtaining any adjustment which 
would transmit a word, and then of maintaining it long enougb to 
transmit even a few consecutive words. This trouble which made 
Mr. Benjamin say that “the whole test with ‘F reproduced’ was in 
fact a constant trial for adjustment” (defts, ii, 1327) is referred to 
p. 556, onfra. He acknowledges that in this respect F, with the 
single rod, would be inferior to “F reproduced.” The change or 
other more efficient changes to the same end are so obvious and 
sasy to make that it is certain that a fastidious and skiiled workman 
like Drawbaugh would not have seriously used F for a week (when- 
ever made) without throwing it away and making an inst:ument in 
which the parts should be mounted in a more stable form. This is 
the imperishable testimony of the instrument itself. 

The kind of powder used in it greatly affects its performance. 
According to Drawbaugh’s story this was the chief subject of ex- 
periment with F,—its forms were so simple that he could not have 


changed them in that particular instrument, — and according to 
his story he did not make another carbon transmitter until nine years 
after he made F; so that there were doubtless, on his own story, 
great improvements as regards tbe material used. Undoubtedly he 
used the best materials learned from this nine years’ work (ending in 
1876, if his story be taken). For his experiments with powders, 
v. pp. 298-302, supra. He is not willing to assert anything cefinite 


about those experiments. | 

Thus, finding that no apparatus which hid “F reproduced” for 
its transmitting member could be a practical, operative, speaking 
telephone, or could do more than transmit occasionally one, or two, 
or three words, we kuow the fact to be that the instrument F, when- 
ever made, was worse than “F reproduced,” by some very large 
and considerable, but indefinite amount. 

The same thing is true of the two instruments B, alleged to be 
an original, ‘and the instrument falsely called “ B reproduced.” The 
differences are not so great, but in several respects “ B reproduced ” 
is materially better. For example, in B, the base board projects 


about four inches beyond the mouth of the tin can, so that the ear 
cannot be placed in close proximity to the can. In “ B reproduced ” 
the board has been sawel off close to the mouth of the can, so that 
the ear can be placed close to it. This is of great importance, for 
when the can is placed close to the ear, it allows the sound due to 
the vibrations of the diaphragm to come directly to it, without being 
diffused ; and what is of more importance, it encloses the ear, and 
excludes external and disturbing sounds. As it was only with the 
utmost difficu'ty that any resemblance to articulation could be ob- 
tained by the so-called “ F reproduced” and “B reproduced,” it is 
manifest that this difference is of large practical importance, espe- 


cially so, where, as is alleged by the defendants, the instrument B 
wis listened to, not in a secluded closet, as in New York, but ina 
machine shop, with machinery ruuning, or persons moving about. 
That is not all. The difference is so marked that it is impossible to 
conceive that a person could have kept B for a series of years, and 
used it repeatedly, without sawing off the board after the first time 
of trying it, if he got anything like articulation with it (complts. il, 


1306-7). If he used it fora receiver for a circuit-breaking trans- 
mitter, the sounds from which are very loud, he might well have 
kept it in its present condition. It appears affirmatively from the 
deposition of Mr. Benjamin (defts, ii, 1307), that the end of the 
board of “B reproduced” was sawed off for convenience in use. 
The drawing of “B reproduced” shows it before it was sawed off. 
Agiin, the instru nent B has its tin can fastened to the base board 
by a strip of tin, secured to the base board simply by one tack at 
eich end. The board shows that it has never been secured in any 
other way: there are no tack holes in the board, except the two 
now filled with tacks. One trouble found with “ B reproduced” was 
that in applying if to the ear the tin can slipped even under the 
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strongly screwed-down strap of that instrument, and slipping, threw 
the armature and magnet out of adjustment (Benjamin, defts, li, 
1307; Pope, complts, ii, 1307). This trouble would be so great 
with the flimsy attachment found on B that it is impossible to con- 
ceive that a man could have used it half a dozen times without reme- 
dying the defect. The defect would of course be easy to remedy ; 
but the fact that it was not remedied is conclusive proof that the 
instrument was not constantly used, but was merely made as an ex- 
periment, tried once or twice, and thrown aside. This testimony of 
the instrument itself is stronger than any mere recollection ; these 
details of obvious and easily remedied defects which so nice a work- 
man as Drawbaugh would not have suffered for a week, are absolute 
proof that the rude instruments F and B, whenever made, were merely 
for temporary experiments, and could not have been the standard 
instruments for experiment and exhibition from 1867 till 1875, as all 
the defendants’ witnesses would have the Court believe. The same 
is true of C, and to some extent of I. Again, it is alleged in the de- 
fendants’ testimony, particularly by George Drawbaugh (defts, |, 
628), and somewhat by Daniel Drawbaugh (defts, ii, 1030-2, 1102), 
that from time to time new membranes were required on B, and the 
mice eat off the old ones. Mr. Pope demonstrates that no second 
membrane ever was put on to the tincan. It could not have been 
done without taking the tin can away from the board. If it was 
slipped out from under the tin strap, it would be so loosened that 
when put back again it would not retain its position when in use. If 
one of the tacks were pulled out to loosen the strap, it could hardly 
have been driven into the same hole firmly enough to again hold the 
can well; and Mr. Pope points out that there are no tack holes in the 
board, except the two now filled by the tacks. The testimony of 
the instrument itself, therefore, is that it never could have been and 
never was used, as the Drawbaugh witnesses pretend, for seven 
years, week after week. 

Pp. 1309-10. Mr. Pope then compares the remains of the instru- 
ment C with the instrument called “C reproduced,” and points out 
the differences. So little of C is left that it is hard to tell what it 
originally was; but it is certain that the metal diaphragm now on it, 
and which is alleged by Drawbaugh (defts, ii, 812) to be the origi- 


OOo ns 


C as it exists, One fourth size. 


The so-called *‘C reproduced.” One fourth size. 


nal, must also have been much inferior to the diaphragm now on “ C 
reproduced.” The instrument “C reproduced ” has a heavy perma- 
nent magnet applied to the rear end of the electro-magnet, and that 
magnet must be there in order that the instrument can be used as a 
transmitter. The very instant that Mr. Benjamin began to use the 
“C reproduced,” he had that magnet clamped firmly to the base 
board, because it is almost impossible to use the instrument or to 
move it, unless the magnet be so clamped, without the magnet’s 


dropping off, or, by its slipping, pushing against the electro-magnet 
and disturbing the adjustment. Yet, inspection of instrument C 
shows that if there ever was such a permanent magnet used with it, 
it never was fastened to the base board, for there is no screw hole 


or nail hole anywhere by which it could have been done. It never 
would have been used twice without a fastening which five minutes’ 
work would supply (ans. 51, p. 1311). 
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The original alleged instrument I, and the instrument called “ I 
reproduced ” cannot be compared, because no part of the alleged 
original exists except the shell, but the instrument “I reproduced ” 
is somewhat better in some respects than the instrument I as de- 


scribed. 


I as produced. One fourth size. The so-called ‘‘I reproduced.” 
Oue fourth size. 
Thus the defendants did not dare to make and try true reproduc- 
tions of the alleged originals, but in every case made a better 


instrument. 
Mr. Pope then, on p. 1313, describes the conditions of the test 


in New York. 

The instruments were arranged on the second floor of a solid brick 
building, No. 4 East Fourteenth Strect, where the sidewalk is 
twenty-five or thirty feet wide, and where there is very little passing 
of heavy teams to jar the building. The transmitters were placed 
in a rear room and the receivers in the front of the building on the 
same floor. The line was about eighty feet long. It was found 
that the battery transmitters employed, namely, “F reproduced,” 
“QO” and “H,” pussessed so little inherent stability that the slight- 
est jar threw them out of operative adjustment. Therefore, they 
were placed, at first, on a heavy office table and no one was allowed 
to touch the table or move about the room. After the first day still 
greater precautions were taken. “H” was firmly screwed to the rear 
wall of the building. A heavy block of artificial stone which happened 
to be in the room was placed on the top of the table and “ F repro- 
duced ” put on top of that and the operator took great care that no 
part of his person should touch the instruments or the table. The 
alleged original instrument “F” is made of a broken glass tum- 
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bler with a very uneven bottom, and it would be almost impossible 
for that to remain steady upon any support; “F reproduced” is an 
ordinary tumbler with a flat bottom. The speaking was done at first 
by Mr. Ernest Marx, who has a very good voice. Afterwards Mr. 
Klemm, one of the defendants, and Daniel Drawbaugh, undertook to 
talk: their voices are quite as good as the average, but their attempts 
to transmit were failures (Pope, p. 1319). They spoke through the 
instruments at the complainants’ special request. Nearly all the talk- 
ing was done by Mr. Hill, the defendants’ counsel, whose enunciation 
is faultless, and whose voice is peculiarly even and managed with great 
skill (p. 1818). This is of great importance, because with each of 
the instruments tried a slight increase in the volume of the voice 
disturbed the instrument, made it “ break,” which is fatal to speech, 
or threw it out of adjustment. 

The receiver and the person listening at it were placed in the in- 
terior of the building, in a closet, the heavy door of which was kept 
closed ; the adjoining room was carpeted and no one was allowed to 
whisper or move about in it. All these precautions were found ab- 
solutely necessary; the slightest noise in the room adjoining the 
receiving closet prevented the hearing of any specch at all (p. 1314). 
The listening was done almost entirely by Mr. Park Benjamin, the 
defendants’ expert, a few other persons taking the receiver from time 
to time for a few minutes. 

After the first hour or two another line was run between the trans- 
mitting and receiving rooms furnished with the ordinary Bell mag- 
neto commercial telephones. This line, called the tell-tale line, was 
put up first in order to enable observers in the two rooms to know 
from time to time what was going on and check off the results. Be- 
fore it was up, a messenger had been employed to pass backward 
and furward between the two rooms for this purpose, but that plan 
was found inconvenient and wasteful of time. During the remain- 
der of the time in which the tests were going on the tell-tale line 
was also used to facilitate the adjustment of the instruments under 
test. Whatever was heard in the listening room was repeated back 
through the tell-tale line to the transmitting room, and in this way 
and by specific directions sent back every few minutes, the trans- 
mitting operator was enabled to know exactly the character of the 
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sounds produced, and thus to ascertain when he needed to alter the 
strength of his voice or to adjust the instrument (pp. 1317-38). Mr. 
Pope explains the importance of the precautions thus taken, without 
which the transmission of speech was found impossible by the alleged 
earlier instruments, and shows clearly that if the apparatus had been 
used without these precautions and in the manner in which the 
defendants’ witnesses allege it was used at Drawbaugh’s shop, no 
words whatever could have been intelligibly transmitted and under- 
stood by means of any of the earlier instruments. Some of these 
advantages are due to the differences between the alleged onigina!s 
aid the :eproductions which have been noticed, the most important 
of which are in the transmitter F. Others are due to the conditions 
under which the apparatus was used. 

In the New York tests the operators at both ends were special 
experts. 

This is of great importance, because few persons, listening for the 
first time at a feeble telephone, would hear anything. The opera‘ors 
were not only skilled experts, but they were intelligent and culti- 
vated men. Now, in listening for and trying to understand faint 
sounds, the difference between the two gentlemen who had charge 
of this apparatus in New York and the ordinary farmers and farm 
laborers who are alleged to have heard through the instruments in 
Cumberland County is enormous. As Mr. Pope well puts it, the dif- 
fe:ence lies as much in the mental as in the physical organization, and 
in his opiuion much more so ;_ it lies in the power of fixing the attention 
and taking note of slight distinctions (p. 1316). Again, in the tests 
in New York, after the first hour or two, a tell-tale line, so called, 
that 1s, another telephone line equipped with good modern instru- 
ments, — Mr. Bell’s commercial magneto telephones, — was put up 
between the transmitting station and the receiving station. This 
was intended to be used nmierely to communicate and check off the 
results obtained ; but, after a few minutes, the defendants began to 
use it for the purpose of adjusting their instruments. Mr. Pope, 
on p. 1317, explains the great advantage of this. With such instru- 
ments as F and B at each end of a single line, it would be a matter 
almost of luck and chance whether they ever got adjuste:l into con- 
dition fit to transmit a single word; but with the tell-tale line 
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alongside, and a skilled person at each end, the listener at B could 
instantly tell his associate at the transmitting end whether the ad- 
justment of the transmitter needed to be a little closer or a little 
looser; and thus, by feeling, as it were, and by the instant commu- 
nication between the two ends througa a tell-tale line, some kind of 
practical adjustment could be reached. No such aids existed, and 
there were no skilled men to use them when the farmers tried to 
talk at Drawbaugh’s shop. 

Again, in almost every case the defendants, in their New Yo:k 
tests, had the advantage of the modern commercial instruments in 
another way. When attempting to use “ F reproduced” and “B 
reproduced,” they would first put on a modern transmitter, and know- 
ing that no fault was to be found with that, they could adjust “ F 
reproduced ” up to as good condition as it was capable of being put 
iuto. Thus, by substituting good instruments at one end of the 
line, they could locate the defect, and, so far as the imperfections of 
the instrument permitted, could overcome it. This is of the utmost 
importance in this controversy, because it is alleged by the de- 
fendants, and, if you take their depositions for their face, it is sworn 
to by all their witnesses, that when they went to Drawbaugh’s shop, 
all that he did was to connect up the instruments, and, without any 
delay or trouble, immediately talk through them; and this they 
swore to about F and B. The New York tes‘s proved that this was 
absolutely impossible (p. 1319). 

The coaditions of ab-olute freedom from disturbing causes, sus 


as jars of the transmitting instrument, and any extraneous noise 


whatever at the receiving station, were attained with remarkable per- 
fection in New York, and were proved to be absolutely essential to 
even such worthless results as were obtained there with the so-called 
reproductions of the alleged earlier instruments. The defendants’ 
witnesses say that they heard speech at Drawhaugh’s shop without 
difficulty, and without special pains to preserve silence. In many 
cises it was admitted by them that the machinery was running ; pre- 
sumably so in nearly every case. The transmitter, it especially ap- 
pears in many cases, and necessarily in every case where Daniel 
Drawbaugh himself listened, was put into the hands of an unskilled 
person. It is pretended by some witnesses—Smyser and U. R. 
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Nichols, for example — that the transmitter was placed in the hands 
of a son of Drawbaugh, five or six years old, and then that the 
witness and the boy’s father went upstairs and listened. Merely 
holding in the hand such an instrument as “F reproduced,” and 
still more, “F” in the form in which it is alleged to have existed, 
would have thrown it out of adjustment, and the enormous difficulty 
of adjusting in New York, even with the assistance of the tell-tale 
line, demonstrates that it would have been physically impossible for 
a boy of six years old, without such assistance or with it, to have 
got the instrument into a speaking condition, or to have kept it so 
while holding it in his hand, or even resting the broken bottom of 
the tumbler on a bench, long enough to utter a single word. 

The Court sees that the defendants did not dare to use true repro- 
ductions of what they described the original instruments to be, nor 
under such conditicns as existed in Drawbaugh’s shop. If results had 
been obtained in New York, therefore, they would not prove what it 
was essential for the defendants to prove ; but the fact that the tests 
in New York were conducted only under improved conditions and 
with improved instruments, and that even then such worthless results 
were obtained, is both an admission and a demonstration that no 
speech whatever could have been or was transmitted with the 
alleged original earlier instruments at Drawbaugh’s shop. By that 
we mean the instruments alleged to have existed befure D and E, to 
wit, F, B, C, I, A. Every witness who from recollection has sworn 
to conversations through those instruments has sworn to what is not 
true. It is useless to inquire how he has been led to do it. But 
when a ten-year-old recollection of comparatively ignorant and un- 
educated men on such a subject runs against the solid wall of fact, it 
is worthless, and the whole volume of testimony of which such 
recollections form the most important and principal part is thus de- 
monstrated to offer nothing which the Court can rely upon. 

Mr. Pope then (p. 1321) stated what constituted « speaking tele- 
phone apparatus. That is, it requires a transmitter at one end and 
a receiver at the other. This is of importance, because, in consid- 
ering the character of the telephone apparatus possessed by Draw- 
baugh, whatever be the dates, we cannot take a single in-trument, 
as A for example, and say that that is a telephone, and because with 
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i good modern transmitter it will yield speech, it therefore yielded 
speech in Drawbaugh’s hands. We must pick out a pair, — transmit- 
ter and receiver, —and Mr. Pope shows that of the instruments al- 
leged to exist before D and E, no pair could be made up which 
would practically transmit a sentence,—the occasional and uncertain 
transmission of a phrase of a few words was the utmost limit even 
in the Netv York tests. 

Mr. Pope then presented a statement of what was actually accom- 
plished with the instruments in the New York tests. He first 
made a general statement of what was obtained, and then presented 
Waat was spoken into the transmitter, and what was heard at the re- 
ceiver, arranged in parallel columns. All the notes of both parties, 
there taken in long hand and in short hand, are printed verbatim in 
complainants, iv, exhibits, pp. 481-774. Mr. Pope’s statement is 
prepared from these, aided in putting them together by his own 
recollection. No fault has been found with it. 

His statement of the couples “ F reproduced” with “B reproduced,” 
and “ F reproduced ” with A, is as follows (complts, il, 1323) : — 


* STATEMENT OF WHAT WAS ACTUALLY ACCOMPLISHED wWiTH IN- 
STRUMENTS ‘FE REPRODUCED’ AND ‘B REPRODUCED’ IN THE 
New York TESTs. 


“First Day,— March 28, 1882. 


“Mr. Benjamin remarked that all he expected to get was a s:und, 
and now and then a word. 

“Tnstrument adjusted by Mr. Drawbaugh. Mr. Benjamin listens. 
Ten minutes occupied in adjusting ‘ F reproduced’ with Tisdel in- 
strument as receiver. Then ‘B reproduced’ was tried as receiver. 

“Up to the time the tell-tale line was put on the results were as 
follows : — 

“ Knew that some one was counting from one to twenty. Heard, 
‘Iam now talking into — transmitter, or something of that kind; 
the words actually spoken were ‘ Old transmitter.’ Heard, ‘ Galvan- 
ometer in circuit ’— part of a sentence, whole of which was, ‘I am 
speaking into the tumbler instrument, with a galvanometer in cir- 
cuit.’ Heard correctly, ‘Do you understand?’ Then several sen- 
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tences, of which only three detached words were heard. Then heard 
the words, ‘ Answering,’ ‘ What I say.’ Newspaper sentences tried, 
but none understood ; this occupied thirty minutes. 

“ The te: ts then continued one and a quarter hours longer. ‘F re- 
produced’ used as transmitter and ‘B reproduced’ as receiver. A 
Tisdel receiver was substituted for a short time to adjust ‘F repro- 
duced’ by. Tell-tale line here put in. 

* What was supposed to be heard with ‘ F reproduced ’ and‘ B repro- 
duced’ was ‘J am speaking now into the old tumbler instrument; do 
you hear me?’ and the following words, parts of sentences: ‘to send,’ 
‘have been’ ‘telephone,’ ‘and,’ ‘about,’ ‘the,’ ‘ majority,’ ‘do you hear 
me now?’* how is that for high?’ Sentence was, (‘I see five cats.’) 
‘fam speaking into the tumbler transmitter.’ ‘I took, ‘New Eng- 
land,’ ‘music box,’ * battery,’ ‘adjourn for lunch.’ Words heard cor- 
rectly are in italics. 

“Irregular numbers were spoken into the transmitter. One hun- 
dred and thirty-eight numbers were spoken, and of these eighteen, 
and no more, were heard correctly. 

“ During the whole of this time the experiu:ents continued inces- 
santly ; the attempts at talking did not cease exe pt for the purpose 
of adjusting the instruments. The time occupied on ‘F reproduced’ 
and * B reproduced’ was about one hour and a half. 

“Of the phrases thus supposed to be heard, only those words in 
italics were words actually spoken; the others were quite different 
from what was said. Fifty-five words correct, mostly detached 
words conveying no meaning. No sentence, except that about the 
tumbler transmitter, a very familiar and oft-repeated pbrase. 

“| After this failure on the first day, the defendants did not attempt 
any further use of ‘ F reproduced’ and ‘ B reproduced’ together. )” 


“*F REPRODUCED’ AND ‘A.’ 
“ Second Day, — March 29, 1882. 


“This test on the second day lasted 50 minutes, from 5.25 to 6.15 
P.M. Ordinary remarks and newspaper sentences were attempted ; 
nothing was received except a few familiar stock phrases, such as 
‘Do you hear me now?’ The following are all the words that were 
heard correctly : — 
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“* Answer back to me what I say to you.’ ‘ March 21, 1882’ — after 
repetition. ‘To-day’ — only word of a sentence. ‘Did you hear 
what I said?’ ‘It is faint now,’ ‘How are you to-day.’ ‘Can you 
hear what I say now.’ ‘Do you hear me now.’ ‘Did you hear.’ 
‘This is tumbler F,’ after repetition. ‘Can you hear what I say.’ 
‘Very well, do you hear now what I say?’ — after repetition, and 
not exactly what was said. ‘Mr. Hoar... .. . resolution,’ part 
of a sentence. ‘To-day,’ only word out of a sentence. . . . ‘How 
is that?’ Sixty-eight words in fifty minutes. 

“To accomplish this more than five hundred and fifty words were 
uttered into the transmitter. It is obvious upon reading what was 
heard, that it cannot be said that the instruments accomplished the 
transmission of intelligence. Reading the verbatim report of what 
was heard, conveys no idea whatever of what was said. 

“Numbers from one to ten in regular order were counted nineteen 
times, ind heard and understood seven times. Thirty-seven irreg- 
ular numbers were uttered, and thirteen of them heard.” 

Newspaper sentences attempted to be transmitted by instruments 
“F reproduced” and “ A,” on afternoon of second day. 


[ From Boston Daily Advertiser, March 22, 1882. ] 


“* Washington, March 21, 1882. — The House to-day, by a strong 
vote... . (Not understood, and the rest of the sentence aban- 
doned. ) 

“*Mr. Hoar offered a resolution’ (Not understood, and no attempt 
made to transmit the rest of the sentence.) 

The other settences attempted were chiefly, ‘Do you hear me 
now ?’ ‘This is the tumbler F,’ etc.” 

The notes taken at the two ends, while “F reproduced ” and “B 
reproduced” were tried, during the first day, have not been so 
arranged. The notes of “F reproduced” and A, when first tried 
together, which was on the second day, are presented on p. 1325 of 
Mr. Pope’s deposition. And perhaps as convenient a way as any of 
giving the Court an idea of the results will be to print consecutively 
what Mr. Benjamin, listening at the receiver, said that he heard. 
The words heard correctly are printed in italics. The importance 
of this test will be remembered ; for this couple is much better than 
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the best that Drawbaugh pretends to have had before he made the 
instruments D and E. Not only “F reproduced” is much better 
than F ever could have been, but the conditions of the test in New 
York were infinitely better than any test that could have been ap- 
plied or any use that could have been made of them by the defend- 
ants’ witnesses in Drawbaugh’s shop. If the Court will now consider 
that the best results which Drawbaugh ever could have attained by 
any instruments before D and E were worse by a very large and 
indefinite amount than these shown by these tests, it will begin to 
understand why Drawbaugh, having those instruments, if his story 
of dates be true, neither patented them nor offered them for use. 


Second Day, — March 29, 5.30 P. M. 


“ F reproduced ” and A on circuit. 

Mr. Hill speaks into the transmitter and Mr. Benjamin listens at 
the receiver. By means of the tell-tale line, or otherwise, the 
listener even when he heard nothing was made aware that a phrase 


had been uttered. Only a few words — generally four to six — were 
uttered at a time, and then the sender was informed through the tell- 
tale line what the listener thought he heard or what remarks he made. 
The following were the remarks made, or the words which Mr. Ben- 
jamin, listening at the receiver, thought he heard. The words heard 
correctly are in italics (Pope, complts, ii, 1325): — 

{ Each dash— indicates a phrase uttered into the transmitter. | 

“Not heard. — Not heard. — What? — What? — Not heard. — 
Not heard. — Not heard. — [ Further adjustments. |] — Not heard. — 
Pretty faint. — Great deal louder but a peculiar twanging sound. — 
Not heard. — Nothing at all. — Not a thing. — Nothing at all. — 
Quite good; can’t you give us a sentence? — Answer back to me 
what I say.—Too faint.— March 21, 1882. — To-day. — Not 
heard. — Not heard. — Too faint. — Little bit better. — A little bet- 
ter. — What was it; repeat it, that is pretty good. — Did you hear 
what I say?— Very faint. — Yes, it is faint now. — What did he 
say? Give a sentence. — That’s pretty good now, keep it like that. 
— How are you to day? — Not heard. — The instrument breaks. — 
Not heard. — Too faint. — The instrument breaks. — Very faint. — 
Faint. — Not heard. — Not heard.— Very faint. —Too faint. — 
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Faint. — Can you hear what I say now? — Gone. — It was louder, 
but can’t make out what it is. — Gone. — Very faint. — Very faint. 
Not heard. — Do you hear me now? —Don’t understand. — Not 
heard. — Did you hear what I said?— What was that? — This is 
the tumbler F’. — Too taint. — Nothing at all. — Not heard. — Noth- 
ing at all. — Not heard. — Not heard. — Heard nothing. —Can you 
hear what I say? (that’s pretty good).—Very well; do you hear 
now what I say ? (that’s pretty fair, give me a sentence to try).— 
Don’t adjust it again but go on. —Not heard. — Not heard.— Noth- 
ing at all.—Don’t understand it.— Nothing at all. — Nothing 
whatever. — All spoiled now; it was good before. — Noth- 
ing whatever. — Not heard. — No. — [Instruments adjusted. ] — 
No, I have not got a single word. —That’s better. —Just heard 
the voice, but very faint. — [Several phrases spoken.] Noth- 
ing whatever, nothing yet. —[Several phrases spoken.] Too 
faint —just heard something —That is better. — Too faint. — 
Counted up to three or four. — [Two phrases here spoken. | — 
Heard that pretty good. — Too faint ; could not hear. — [A phrase 
was here repeated three times.]— Could not understand the sen- 
tence. — Too faint. — [Two phrases here spoken. ] — Something 
about the diaphragm. — Too faint. — [There was considerable speak- 


ing and counting for adjustment at this point, not taken down; 


Stenographer’s notes in receiving-room show this. | — Counted up 
to 10, make it louder. — Quite good; give us a sentence. — No. — 
Mr. Hoar — resolution. — Not loud enough. — [ Adjustments. ] — 
[Several phrases spoken. | — No.—J to 10.—[Further adjust- 
ments. | — J to 10.— No. — That was pretty good —a few words 
in the same way. — No; repeat. —Get the words “to-day”; read 
just a little more. — No. — No. — 1, 2, 3, 4, loud; ZO almost inau- 
dible, and it tapered down between them. — As far as 3 this time, 
and then became silent. — 7-8, and then became silent. — 7—JO, but 
weak at the end. — Got as far as that time; very faint. — No. — 
No. — No. — Put va the music-box and see if we can hear that. — 
[ Music-box put on F.] — [Instrument adjusted; operator at trans- 
mitter directed to change adjustment gra.lually until Mr. Benjamin, 
at receiver, directs him through tell-tale line to stop.] — [Several 
phrases spoken]. — Didn’t hear. — Didn’t hear. — [ Mr. Hill says, 
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‘The carbon is caked; I want to have Dan arrange the instrument.’] 
— [Instrument adjusted; put in new battery cell, one prism Le 
Clanché.] — [Five phrases spoken. ] — Didn’t even hear that any 
one was speaking. — [ Transmitter adjusted ]. — Didu’t hear. — How 
is that?— Don’t get that. — Not heard. — No. — No. — No. — 
[ Counting. ] — 30, 7, 60, 26, 1, 3, 5, 6, 10, 13, 14, 95. — 69, 
81, 94.” | 

Does this Court from this obtain a clear: understanding of the in- 
telligence which the speaker was trying to convey? 

On the third day of the test, “ F reproduced” and “ A” were tried 
again, with further and extraordinary precautions. The importance 
of these precautions is shown by the fact that the instruments were 
about twice as successful as they wereon the second day. These 
precautions consisted in this: The least jar was found to throw the 
instrument “F reproduced” out of adjustment. So it was placed on 
a heavy block of artificial stone, itself placed ou a heavy office table. 
No one was allowed to touch the table, nor to move or talk in the 
room. Even the operator took care not to touch anything. The talk- 


ing was done by Mr. Hill, whose faultless enunciation and perfectly 
even voice gave results much beyond those which any other speak- 


ers could obtain. 
“ Third Day. 
‘F reproduced’ and ‘ A.’ 

* Mr. Hill speaks into the transmitter ‘ F reproduced.’ 

“Mr. Benjamin listens at A. 

11.32, a.m. Words heard by Mr. Benjamin at the receiver ‘A,’ 
‘No,’ ‘Again,’ ‘Repeat,’ etc., signify that the listener did not 
hear, demands a repetition, etc. Words heard correctly are in 
italics. 

*Qounted up to 10. —What shal! I do now ? —Shall I read some- 
thing ?—I will read you something. — Get nearer and speak louder. 
— Not heard. — Do you hear — noise? — Repeat it. — Repeat it. — 
Louder. — Not heard. — Louder. — Repeat me back what | say. — 
Go on and read from newspaper. — Very well, I now will read. ~ 
Go on and read. — Iwill now read, — It will be returned. — If Pres. 
Arthur. — Not heard. — Does not immediately retire him. — Upon. 
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Keep nearer to instrument. — Not heard. — We hear you; keep 
No, too weak, 


closer to the instrument and go on. — Not heard. 
cannot hear. — Repeat. — Tuwke it off and put on the Tisdel. — Tell 
him he counted all right, the instrument breaks; what do you want 
changed for the Tisdel ?— Too faint. — Too faint. — Too faint, re- 
peat. — Too faint, repeat. Heard counting to 8.— Do you hear 
that — very nice. — It will be returned. — No, that was not right. — 
I will read from the newspaper. — New York Daily Tribune, March 
29th. — Not beard. — Not heard. — Not heard. — No — too weak. 
— Too weak. — Not heard. — Not heard. — No, instrument broke 
all up. — Broke again. — Broke. — Did you get that ? W hat was 
it? — Not -heard. — Not heard. — There its no reason. — Pleise re- 
peat. — There is no reason. — That Mr. Somebody. — Sounds like 
Mr. Blaine. [It was in fact ‘Mr. Lowell.’] — Not heard. — Mr. 
Mr. Lowell, our minister to England. — Should be recalled. — 
On account. — Of the report. — Of his action in the. — Mansion 
cise. — Louder. — Last word was department; what was before ? — 
Forwarded to the State Department. — Forwarded to the home de- 
partment. — A memorial address by a body of Americans while in 
London. — Not heard. — Not heard. — Not heard. — Transmitted 
with the despatches. — Not heard. — Relating to the case. — With this ~ 
country.— Not heard.— From this country. — No — louder. — Not 
heard. — That he has contradicted. — Not heard. — The official duty. 
— The action of the secretary. — Did not get the other words. — 
Louder. — Not heard. — Not loud enough. — Go on. — TJ will read 
another article. — Not heard. — Did you hear that plainly? — Not 
heard. — Not heard. — All right, I'll read it. — Too fairt. — All 
right, how did you hear that? — Not heard. — Did you hear me then? 
— Not heard. — How plainly can you hear me. — Now listen and I 
will read. —'Too faint. — Not heard. — The annual conflict between 

and Cannon. — Not heard. — Between who and Cannon? —I 
can’t make out the name. — What? — Again [The word which was 


‘Jandlords’ was here spelled three times; the other word, under- 
stood after six repetitions as ‘Cannon,’ was ‘ Tenants.’].— Spell 
again.— Vandeler. — Chandeler. — Js now advanced to its height. — 
Not heard. — Not heard. — Not heard. — Too weak.— Entirely by 
Tribune reporters. — No, spell it again [The word which was 
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‘enquiries’ was here spelled six times, but not understood]. — 
No, once more. —In Congress — Spell it again. — Once 
more, missed all but two or three letters. — Not heard. — 
Not heard. — Not heard. — Do you now hear what I say? — 
How plainly do you hear? —Too weak. — No. —Js_ this 
any improvement ? -— [Instrument constantly adjusted by 
Drawbhaugh.|] — Let me read again. — The annual conflict 
between Chandler and Cannon. — No. — is now at its height. — 
Reported entirely by Tribune reporters. — No. — No. — Is very far 
from being finished. — No.— Do you hear me now? — Too weak. 
— Not heard. — Not heard. — Not heard. — Not heard. — [ Mr. Ott 
came in to know what the matter was; we have not heard anything 
for several minutes. | — [Drawbaugh goes to adjust instrument in 
receiving room, but returns and says Mr. Benjamin will not allow 
him to adjust it.] — Do you hear this? — What instrument are you 
at? — Answer what instrument you have.— Tf will read again. — 
Not heard. — Second visitation. — Not heard. — That’s too loud. — 
Oh, no, —too loud — brenks. — No — worse. — Not heard. — 75 
millions, — 10 years. — Not heard. — Not heard. — Not heard. — 
Whatis the reason you can’t hear now?— Let me say it again. — 
Too loud — breaks. — Worse — breaks. — All broke. — Broke. — 
No — broke. — Broke. — Too loud. — Now, try a again, — Fifteen 
millions have been here. — Not heard. — Get the words of Con- 
gress. —By certain members 7n their section. — Not heard. — Broke. 

"(After every four or five utterances directions were sent for the 
speaker to modulate his voice, az ‘louder,’ ‘ not so loud,’ ‘instru- 
ment breaks,’ etc., and this change in the voice of the operator to 
) suit the condition of the transmitter aided materially in getting such 


results as were obtained. ) 
: “(My notes show repeated stoppages for adjustment of transmitter 
which are not here noted.) 
“(‘A?’ taken off at 12.30 Pp. M.)” 


This was not the claimant’s earliest pair. A was the last receiver 
he made (so he says) before Dand E. It is alleged to have been 
made in 1874, which, according to his story, was after seven years of 
work, and four or five years after he is alleged to have reached a 
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practically successful apparatus. Its best performance is alleged to 
have been with F. Drawhaugh testifies : — 


P. 821, Ans. 230. “I used A with both C and the tumbler in- 
strument F; the best results were with the tumbler.” 


P. 1046, X Ans. 13867. “Used with a magneto instrument A was 
not so good. . . . I thought it was a pretty good instrument when 
used with a battery and carbon transmitter.” 


There are more witnesses to it than to any instrument except F 
and B. “F reproduced” and “B reproduced ” were so bad on the 
first day of the test that the defendants did not try them again: and 
then followed this demonstration with “F reproduced” and A. What 
does the Court think of this as an apparatus for the transmission of 
intelligence? How does this test by Mr. Benjamin himself bear out 
his earlier statements (defts, ii, 1256) : — 


“@. 54. Please refer to the various instruments made by Mr. 
Drawbaugh, and state whether you find any, and if so, which ones, 
to be good, full-sized, practical working speaking electrical telephone 
instruments ? 

“A. Allof Mr. Drawbaugh’s instruments that I have tested I 
know to be good, full-sized, practical working, speaking electrical 
telephone instruments ; and with regard to his instruments and forms 
vf instruments, to which I have referred in my previous testimony, 
but have not tested, I consider that these, by reason of their form 
and construction, may fairly be included in that description.” 


And what confidence will the Court place hereafter in the testi- 
mony of the claimant, who said (defts, ii, 810) : — 


“Q. 178. During that time, and before you made instrument C, 
what results had you been able to get with instruments B and F? 

“A. Snfficiently good to be heard distinctly; there were even 
words that were whispered ; you couldn’t just hear the words exactly, 
but could hear the whispering ; I did that often; spoken words you 
could hear— the whole sentences ; I mean words spoken out loud, and 
not whispering merely ; Z would have persons in the cellar reading 
printed matter, — some advertisement or something, and I could hear 
the words that were read; and at other times I would go down into 
the cellar and read something, and coming up they would repeat the 
words to me that I had read.” 


Mr. Benjamin says (p. 1226, last three lines of Ans. 29) that in 
testing “ F reproduced ” with “ B reproduced,” and “F reproduced ” 
with A, the suunds received through the original instrument A were 
much louder and clearer. 


i 
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They should therefore have been near perfection. 

Is the Court disposed to believe that the farm laborers who visited 
his shop, — many of them,— persons,” in the plural,—could take F 
to the cellar and adjust and readjust it so as to transmit a newspaper 
advertisement through it ? 

Mr. Benjamin, in his apologies for failure, devotes a whole page 
(defts, ii, 1355) to arguing that it is much more difficult to transmit 
a newspaper article read from a paper than it is to transmit familiar 
phrases in a conversational tone, —and he is undoubtedly right. 
He also says, in substance, that to attempt to read a newspaper 
through a telephone is too severe a test for almost any instrument. 
He had forgotten that it was the test his client had sworn to, before 
the instruments were tried. 

When the Court compares the very best results which the defend- 
ants were able to attain under the circumstances of these New York 
tests, and with the assistance of the tell-tale line to adjust by, with 
what must have been the results when either transmitter or receiver 
were in the hands of unskilled persons in a machine shop, and when 
the transmitter and receiver were either held in the band of the oper- 
ator, or placed on an ordinary beneh, and when both of those instru- 


ments, particularly the transmitter, were much inferior to the ones 
used in New York, —the Court will have no difficulty, even if it 
should believe Drawbaugh’s statement of dates, in perceiving why 
he neither patented his instruments nor offered them for use. 
Another couple tried was “C reproduced” and “I reproduced.” 
Mr. Pope’s testimony about these was as follows (complts, ii, 


1336) :— 


**C REPRODUCED’ AND ‘I REPRODUCED’ ALONE. 


“First Day. 


“Each was first adjusted by trial with a Bell magneto-telephone, 
and then the two were connected. No complete sentence was un- 
derstood. All that was heard with them were the following, besides 
detached words : | 

“© Thirty men and thirty women were drowned in a’ ‘what 
instrument ?’ ‘electric light,’ part of a sentence; ‘can you 
hear that?’ part of a sentence; ‘7s a great <nvention,’ part 
of a sentence; ‘Do you know?’ part of a sentence; ‘ Dan, 
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can you hear me?’ ‘ Did you hear that, Dan?’ sentence spoken was, 
‘Can you hear me now, Dan?’ ‘ Mr. Benjamin,’ part of a sentence ; 
‘Can you hear me?’ sentence spoken was, ‘Do you hear me? I am 
now speaking to you,’ and this was repeated ; ‘Did you hear that?’ 
sentence spoken was, ‘do you hear me?’ ‘Mr. Benjamin,’ part of a sen- 
tence; ‘telegraph company,’ ‘at advanced,’ ‘per cent,’ ‘the manu- 
facture of the,’ none of these words were said; ‘in June la-t,’ — not 
what was said; ‘ What time have you?’ part of a sentence; in all 
fifty words.” [Words heard correctly are in italics. | 

“There were only two cases in which enough was understood to 
convey the meaning of a single sentence, and this only after repe- 
tition. 

“Sixty irregular numbers were spoken into the transmitter ; twelve 
of these, and no more, were heard correctly. These tests with ‘C 
reproduced ’ and ‘I reproduced’ altogether occupied one hour. 

“The defendants did pot attempt tu use these instruments together 
again during the three days of test. 

“This experiment was interrupted for ‘I reproduced’ to be ad- 
justed by opening it and inserting paper gaskets in order to change 
the distance between the armature and magnet. The time occupied 
in this is not included in timing the above experiment, but was 
employed in trying ‘C reproduced’ and a modern Bell magneto in- 


strument together.” 


It will be remembered, however, that one half of the defendants’ 
witnesses swear to F and B, and only two or three — and their dates 
are overthrown — pretend to have tried C and I. 


Mr. Pope then testified (p. 1337) : — 


“@. 75. Will you state what the tests in New York show as to 
whether an apparatus composed of the instrument marked ‘ F repro- 
duced’ as a transmitter and ‘B reproduced’ as a receiver constitutes 
a practically operative speaking telephone apparatus, by means of 
which intelligence can be transmitted from one station to another ? 

“A. In my opinion the tests of these instruments demonstrated 
conclusively that it was impossible to effect the transmission of intel- 
ligence by means of them, and that they, therefore, cannot be said 
to constitute practically operative speaking telephone instruments. 
Not enough could be understood of any sentence to convey an intel- 
ligible idea of its meaning, except in the case of a few familiar and 
otten-repeated phrases which were capable of being recognized by 
their rhythm, even when articulation was altogether absent. 

“@. 76. Suppose you had two sets of the instruments, referred 
to in the last question, connected upon two separate lines between 
two stations, so as to have at each station the transmitter of one line 
and the receiver of the other, could you by means of such two sets 
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of apparatus carry on conversation or make inquiries and receive 
replies with such success as to be of any practical utility ? 

“A. Judging from the results obtained in the tests, I am certain 
that it would be absolutely impossible to converse to and fro under 
the condition mentioned in the question. Nor could a question be 
asked and an intelligent reply received. 

* @. 77. Judging : again from these same New York tests, would 
or would not such a set of instruments as those marked ‘EF repro- 
duced’ and ‘B reproduced’ be of any practical utility as a means of 
communicating between distant stations by word of mouth if no bet- 
ler speaking telephone apparatus existed ? 

“A. I cannot conceive that they would be of the least practical 
utility for such a purpose. 

“@. 73. Will you please answer the questions number 75, 76 
and 77, substituting instrument ‘A’ as the receiver in place of in- 
strument ‘ B reproduced ’? 

“A. I make the same answer as to ‘F reproduced’ and ‘A,’ 
although I think the results of the tests were a trifle better when 
‘A.’ was used in place of ‘B reproduced.’ The difference, however, 
was not suflicieut tv enable me to say that the second couple was a 
practical apparatus, or that it accomplished the transmission of intel- 
ligence any more than the former ones mentioned. 

“@. 79. Will you please answer the same questions, ae 
as the couple ‘C reproduced’ as transmitter, and ‘I reproduced ’ a 
receiver, in place of ‘F reproduced’ and ‘Brep» duced’? 

‘A. The results with ‘C reprodueed’ and ‘1 reproduced’ were no 
better than with the two couples of which I have already spoken ; 
in fact, 1 think they were worse, if anything. I therefore repeat 
my answers to questions 75, 76 aud 77, in reply to your question 
as to ‘C reproduced’ and ‘I reproduced.’ ” 


The defendants also produced certain instruments alleged by them 
to have been made by Drawbaugh, after the date of the Bell patent, 
and concerning these Mr. Pope testifies as follows (cuomplts, ii, 
j 1339) ees 


“@. 80. You have now testified concerning the practical utility 

of all the couples tried at the New York tests, which were entirely 
made up of instruments alleged to have been made before the date 

of Mr. Bell’s patent of March 7, 1876, or of so-called reproductions 

of said instruments, four out of the five being so-called reproduc- 

tions; the differences between these so-called reproductions and the 

alleged originals having been already pointed out in your answers 

31 to 55 inclusive. In order to push the inquiry further, I re- 

quested you to prepare, in a similar way, a summary memorandum 

of the tests of all couples tried in New York, one member of which 

: was an instrument alleged to have been made before the date of the 
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Bell patent, or was styled a reproduction of an instrument alleged to 
have been made hefore the date of the Bell patent of March 7, 1876; 
if you have done so, will you please produce it and read it as part 
of your answer? 

“A. I now produce, as part of my answer, a statement showing 
the results obtained with pairs of instruments as called for in the 
question, the instruments thus tested being as fullows : — 

“*F reproduced’ and a Tisdel magneto telephone. 

“*F reproduced’ and a Bell magneto telephone. 

“*Q’ and ‘A.’ 

“*H? and ‘A.’ 

“*H’ and ‘B reproduced.’ 

*°H’ and ‘ EK.’ 

“This statement is made up in the same manner as the previous one 
which forms part of my answer to question 74. It is as follows : — 


“Result of the New York Experiments made with couples of in- 
struments, of which one individual instrument is alleged to have 
been constructed, or to have been a reproduction of one constructed, 
before March 7, 1876, and the other at some more recent date. 


“ Pairs of instruments thus tested. 


“On the first day ‘F reproduced’ and a Tisdel receiver — which is 
a modern magneto telephone with all the improvements iu practical 
use and in a good form — nearly as good as the ordinary Bell mag- 
neto, was used. It is the infringing instrument. On the third day 
* F reproduced’ and a Tisdel, also ‘F reproduced’ and a Bell mag- 
neto receiver. 

“For the purpose of adjusting ‘C reproduced’ and ‘I reproduced, 
on the first day, before trying these two in conjunction, each was 
tried for some little time with a Bell magneto telephone. 

“QO and A were tried and also H and A. 4H was tried with ‘ B re- 
produced’ and with E as receivers on the first and second days. 


© F reproduced’ and a Tisdel. 
First Day. 
“Little or nothing made out at the receiving end. Portions of 
sentences:. ‘I am talking —do you understand—can you hear 


me now?’ regular numbers and single words out of a sentence were 
heard and understood. Many sentences were spoken and nothing of 


$ 
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them understood or occasionally single words out ofa sentence. These 
two instruments were connected up three different times on the first 
day, adjusting each time by making use of a Tisdel or Bell receiver 
instead of ‘ B reproduced.’ 

“On the third day ‘F reproduced’ was arranged in the most careful 
manner (being placed on a heavy block of stone) and was used as a 
transmitter in connection with a Tisdel magneto receiver and a Bell 
magneto receiver, with the following results : — 

“°F reproduced’ as transmitter ; a Tisdel magneto as receiver. Mr. 
Hill speaks; Mr. Benjamin listens. Words heard correctly are in 
ttalics.” 

[In Mr. Pope’s deposition (complts, ii, pp. 1340-8) the utterances 
of the transmitting operator and the utterances of the receiving oper- 
ator are printed in parallel columns. We have here reprinted the 
utterances of the receiving operator only. | 

“ Do you hear me now?—Not loud enough. — Clearer, but not 
quite loud enough. — Shall I read an article for you now? — All 
right— I'll read. — New York Tribune, March 29.— Southern 
education. — Not heard. — Not heard. — 15 millions only. — No, 15 
millions a year. — Not heard. — Not heard. — Not heard. — Not 

heard. — Too weak. — What is the matter? — Do you hear me now? 
— Not heard. — How plainly can you hear? — How is it now, about 
the same ? — Repeat it. — Wo, that is not what I said. — Not heard. 
— No, repeat. — Have you heard of Judge Wallace’s appointment? 
How do you like it? —Not heard. — Judge Blatchford is not in 
town. —I said ‘is not zn town.’ — Not heard. — Js Mr. Storrow near 
you ? — Not heard. — How far can you understand what I say ?— Not 
heard. — Did you hear then what I said? — Faint; say it again. — 
I said no, that is not what J said. —Now I will read you something 
about Senator Logan. — No. — No. — Not heard. — Not heard. — 
Not heard. —It is not. — Not loud enough — Not heard. — Not 
heard. — How do you hear me? — Hallo. — How do you hear me? 
—(Tisdel receiver taken off and Bell receiver substituted. Re- 
produced F still used as transmitter.) — Hallo! too weak. — Do you 
hear me now! — Not heard. — I will speak louder. — How is that — 
better or worse — how is that ?— Do you like the Bell receiver better 
than the Tisdel? 
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* Do you hear more plainly through the Bell? — Very well, J will 
adjust it again. — Hallo. — Can you hear me now? — Plainly. — 
All right.— Dan Drawbaugh is standing by my side. — Do you 
wish me to read? — All right, I will. — New York Tribune, March 
29, —Saturday’s edition. — Not heard. —Z5 millions. — Do you 
hear me now ?— Not loud enough. — J will read another article. — 
Postmaster General Howe. —- Has what?— Not loud enough. — 
Has a way of — Putting his feet upon the centre-table, — Too faint. 
— Repeat.— During an interview. — Not loud enough. — Jn such a 
manner. —Not heard. — Not heard. — Not heard. — Not heard. — 
Not heard. — Not heard. — Not loud enough. — No. — [The listener 
here answered ‘too loud — good — not good — no — bad’ —etc., 
during a considerable time while adjustment was going on. |] — Too 
much sputtering. — No — bad. — Sull bad. — Very loud, try it 
aguin. — Try it again. — Once more —try it again. — Too loud. — 
Too loud.—No—too loud; the instrument broke. — Not clear 
enough. — Was that better? — Was that detter still? — Please repeat 
that. — Was that better — pretty good. — Instrument breaking a 
little. —Say that again, louder. — Do you hear me now? — Do you 
get it better now than before? — Are you ready to go on with the 
reading now ? — Go on. —” 

The foregoing is about one half of the test. The second half like- 
wise reported by Mr. Pope is not materially different. 

Mr. Pope then continues (complts, ii, p. 13848) :— 

“ This test of ‘F reproduced’ and the Tisdel receiver lasted twenty 
minutes, and that of ‘F reproduced’ and the Bell magneto receiver 
fifty minutes. This experiment, lasting one hour and ten minutes, 
most of the time with the best modern receivers, showed the inhe- 
rent vice of an instrument of the type of F, even with the material 
improvements adopted in‘F reproduced.’ The whole test, like 
that of ‘F reproduced’ with ‘B reproduced’ and also with ‘A,’ was 
a continual trial for adjustment. The listener had sufficient skill and 
understanding to indicate to the skilled operator at the transmitting 
instrument when it should be adjusted, and whether higher or lower, 
whether the voice should be louder or softer, or whether the speaker 
should place his mouth closer to or further from the instrument. 
This would have been impracticable had either operator been un- 
skilled, and equally impracticable if the tell-tale line had not been 


available. 
“Occasionally, by what can hardly be considered more than a 


& 
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happy accident, the exact condition of adjustment was reached, and 
sentences would come through the improved modern receiver with 
success, but the mere effort of speaking would throw the instrument 
out of adjustment after a sentence or two, in spite of the most care- 
ful modulation of the voice. It was thus apparent from this trial 
that the sensitiveness of the improved Bell magneto recc iver enabled 
the listener to recognize sounds and words that would have been un- 
intelligible with such instruments as ‘B reproduced’ and ‘ A,’ and 
thus to adjust the transmitter with greater pressure, which gave a 
more stable condition and greater freedom from breaks, while the 
feebleness in the effects which was the necessary consequence of that 
condition, was yet sufficient to give audible results with the sensitive 
receiver, though insufficient to produce sensible effects with the :uder 
receivers; yet no matter how efficient the receiver was, no appara- 
tus which had ‘ F reproduced’ for its transmitting member would be 
of any practical utility for the transmission of intelligence.” 


Then “C reproduced ” was connected with a modern Bell magneto 
and “I reproduced” was connected with a modern Bell magneto. 
In each case some sentences were transmitted and many failed of 
transmission (Pope, complts, ii, 1349). 

Tests with H. It is not pretended that H was made until after 
the date of the Bell patent. Its capacity is, therefore, immaterial, 
and tle presence in the record of tests of it is simply illusory, 
unless the Court bears that fact in mind. As the defendants have 
introduced them, we refer to them. They are detailed in Mr. 
Pope’s deposition, pp. 1860-8. The results were that in the hands of 
the most skilful speaker present (Mr. Hill), with a good receiver, 
with the greatest precautions and under the most favorable condi- 
tions, it will transmit intelligibly ; but in ordinary hands, and even 
when Drawbaugh spoke into it, and under the favorable conditions 
present in the New York tests, it “ breaks” so badly that no comple ‘e 
sentence can be understood. It is not capable of going into com- 
mercial use. Mr. Benjamin says that the chief difference between 
it and the highly successful Blake — the instrument in universal use 
— is that the Blake has and H has not the inertia-weight, or load on 
the spring-carried back electrode. The consequence is that when 
H is adjusted to a given tone of voice, the slightest change in the 
tone, or the slightest jar of the instrument, produces a break, and 
the sounds cease to be intelligible. It makes the difference between 
an instrument people want and one that nobody wants. 
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Mr. Pope testified of it—and the actual results bear him out— 
as follows : — 
P. 1360. “This apparatus [H with E] could be successfully used 


by experts of skill and training, but is totally impracticable for or- 
dinary use by the public as telephones are used.” 


He repeated and explained this more at length in ans. 100, pp. 
1379-80. 

Mr. Pope (p. 1370) then described the radical vices in the con- 
struction and operation of “ F reproduced,” which prevent it, or any- 
thing substantially like it, from being a practical instrument. They 
are, that, although with a very nice adjustment, the requisite kind 
of operation can be performed to some very slight extent while the 
adjustment lasts, it is almost impossible to obtain that adjustment, 
except as a matter of accident; and impossible to maintain it, 
because the slightest jar in the room, or even the disturbance due 
to the voice, will throw the instrument out of adjustment. Mr. 
Benjamin stated in his deposition, that at one extreme of the adjust- 
ment by which sounds could be transmitted, the pressure was such 
that the variations due to the voice only made sufficient change to 
produce sounds barely audible; at the other extreme the pressure 
was so light that the variations produced by the voice broke the con- 
tact at each vibration, and the sounds became loud, but entirely unin- 
telligible. Mr. Benjamin said (defts, ii, 1328) :— 

“ The capacity of the instrument seems to range between the pro- 
duction of sounds loud enough to be heard at three feet distance, 
perhaps, from the receiving instrument, to those barely audible in 
the latter; and the change from one extreme to another is effected 


by the movement of an adjusting screw over an infinitesimal fraction 
of an inch.” 


Mr. Pope stated — what is fairly to be inferred from Mr. Benjamin 
— that the range within which articulation could be transmitted was 
very much narrower (p. 1375). The total change from the loudest 
sound to no sound, Mr. Benjamin says, is effected by the movement 
of an adjustible screw over an infinitesimal fraction of an inch, while 
the range in which articulation is possible is much less than this. 
Mr. Benjamin speaks of the remarkable delicacy required in the ad- 
jJustment ; he says (defts, ii, 1327) :— 
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“The whole test of this instrument F [by which he means ‘F 
reproduced’] with a Bell instrument was, in fact, a constant trial for 
adjustment.” 


Drawbaugh says that'a tin diaphragm, such as is on “ F repro- 
duced,” was better than the bladder his witnesses had sworn to, “ be- 
cause that would not require so much adjusting —so frequent 
adjusting ” (defts, ii, 1032; p. 340 supra). 

Mr. Benjamin, referring to the fact that “F” had only one rod 
and “F reproduced ” has two in the form of a yoke, that “the yoke 
support would be the better of the two as affording more positive 
means of adjustment ” (defts, ii, p. 1255). He alleges that the dif- 
ference would not be material, but the Court can see that it would. 
Considering the results obtained in New York, what could have been 
got with an instrument inferior as respects adjustment, and in the 
hands of the unskilled persons who handled it when Drawbaugh was 
at the receiving end ? 

Then Mr. Pope referred to certain other inventions alleged to have 
been made by Drawbaugh, and on pp. 1382-4 stated that the clock, 
the magneto key, the dial telegraph, and tie automatic fire alarm, 
which he had caused his neighbors to believe were vriginal with him, 
had been known and published in books twenty years before. 

His cross-examination turned very largely upon the inventions of 
Mr. Gray, which are of no importance in this case. The cross-ex- 
amination on pp. 1404-12 was upon the details of the instrument 
which he caused to be made, at the Western Union factory, in ac- 
cordance with Mr. Bell’s patent. Then he was cross-examined for 
the purpose of showing that with some of the various instruments 
in the New York tests certain words and phrases were transmitted, 
which was true; and when all that was transmitted in the course of 
an hour or two, with “ F reproduced” and various receivers, includ- 
ing the modern commercial instruments, is put together, it makes 
quite a number of lines. But still the fact remains, that all that was 
accomplished with those alleged early instruments in New York was 
the occasional transmission of a few words out of a large number, 
but not enough to make the instruments worth using, and that any 
instruments alleged to have been used at Drawbaugh’s shop, and under 
the conditions there existing, were such that the defendants did not 
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dare to try them, and could not under those conditions have trans- 
mitted anything. 

He was cross-examined somewhat as to the alternative form of 
telephone referred to in the Bell patent, to wit, one in which the 
transmitter operated to vary the resistance of circuit. He states 
(p. 1425) that instruments to operate on that principle are not so 
described in the Bell patent that a man could at once be sure of mak- 
ing one talk, but such description is given that a person skilled in 
the art at the time could construct one, not without experiment, but 
without any invention. He described some of the modes of varying 
resistance to the circuit without breaking it, which were known 
before the date of the Bell patent (ans. 332, p. 1432). His opinion 
is finally summed up as follows (p. 1427) : — 


“A. 308. It no doubt required experiment, at least to some ex- 
tent, but I do not think it required invention to embody the appa- 
ratus in some form by which the results aimed at could be attained. 
There was, no doubt, abundant room for invention in using and 


carrying out improved practical forms or organizations of parts 
whereby improved practical results might be reached.” 


In the cross-ints. 237 to 243, the defendants suggested a hypothet- 
ical structure for the instrument F, and asked whether the difficulties 
mentioned by Mr. Pope would not be overcome by that structure. 
On his redirect examination (p. 1444) he showed that it was impos- 
sible that such a construction could ever have existed in F. 

The defendants have made a good deal of talk about the special 
means for adjustment which they allege is required to make a magneto 
telephone work. In the first place, we have demonstrated, not only 
by theoretical considerations, but by actually making instruments 
without any adjustment whatever, and by the fact that no adjustment 
is used in any of the several hundred thowsand magneto telephones 
now in use, that it is not necessary (see pp. supra). Second, 
Mr. Pope testifies (p. 1299; x-ans. 408, p. 1453; ans. 424, p. 1457) 
that it was a part of the common knowledge and practice of electrical 
constructors to put adjusting screws and other equivalent devices for 
adjusting all kinds of electrical instruments, including the adjustment 
of the distance between the armature and electro-magnet, — such con- 
trivances being provided in every telegraph instrument in use. If it 
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were necessary, or even convenient, to have such adjustment, it need 
not he mentioned in the patent; the state of the art would give the 
needed information. 

It was proved by Mr. Watson (complts, i, 330), that the 
magneto instruments which were in commercial use by the complain- 
ants, to the number of 100,000 or more, have no means of adjust- 
ment. In the first few that were made in 1877 a screw was provided, 
but a very short experience showed that it was unnecessary, and 
that it was only a source of mischief from the disposition of users 
to turn every adjusting screw that is visible, so that the parts are 
now each firmly and immovably fastened to the handle, the distance 
between magnet and armature being normally between J, and ,', of 
an inch, which answers with the very powerful magnets now em- 


ployed. 
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DEFENDANTS’ PROOFS IN SURREBUTTAL. 


From the time the complainants closed their reply until the defend- 
auts closed their surrebuttal was ten months. During this time the 
defendants took one hundred and ninety nine depositions. A few 
of them were legitimate rebuttal; most of them were cumulative ; 
that is to say, they were depositions to specific facts already testified 
to; and these additional depositions would not be needed if the 
Court should believe the witnesses previously introduced by the 
defendants. A large part of this testimony related to the Draper- 
Kissinger hydraulic ram, and to the alleged destruction of bridges 
on the Yellowbreeches Creek in August, 1873. These portions will 
be considered by themselves. 

At the time this testimony was taken the controversy was three 
years and a half old. It had excited great local interest, and of 
course the local desire was that Drawbaugh should win his case. 
It does not need much evidence to show that it was the subject of 
general talk and gossip in every grocery store, post-office, and 
almost every family during that time. The number of witnesses 
produced in this surrebuttal, as well as the character of those wit- 
nesses, shows that the defendants have scoured the country for every- 
thing which may be supposed to assist them. We are justified, 
therefore, in assuming that any important testimony which in the 
nature of things must exist if their story be true and which they have 
aot produced cannot be found, and that the neighbors and intimates 
of the shop who are not among the three hundred and fifty called, 
find nothing in their memories, even now, which can help the defence. 
If the witnesses called for the first time in this surrebuttal, and who 
were interviewed by the defendants’ counsel in 1881, had then re- 
membered the apparently important stories which they testify to in 
1884, they would certainly have been called at that time. Their 
present testimony is due, not to the memory of the man, but to the gos- 
sip with which he has been surrounded. In the expressive language 
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of Judge Swayne, “Their ears have beguiled their memory.” We 
shall find, in fact, a number of cases where the witnesses who in 1881 
could not remember anything, now, in 1884, profess to remember 
what if true is a strong and useful story. 

The defendants had called in their first set of proofs more than a 
hundred witnesses to prove the existence of a practical instrument 
at Drawhaugh’s shop before the date of the Bell patent ; and if they 
could be believed, it was enough. Evidently the defendants did not | 
feel easy. What their case needed after that was not more testimony, 
but better testimony, and that which they have produced in surre- 
buttal and subsequently is weak in itself, and far weaker than that 
which they originally produced. The introduction of testimony so 
weak compared with what could have been produced if their story 
were true not only does not help their case, but injures it. 

They have sought to impeach some of the complainants’ witnesses 
by having their witnesses swear that five, ten or fifteen years ago 


they heard ours make inconsistent statements. The weakness of 
such testimony is universally admitted. That produced by the de- 
fendants is peculiarly feeble, for it professes to be the recollections 
of men about ancient conversations which did not in‘erest them at 
the time, and which they had not thought of since. 


The defendants’ surrebuttal proofs can conveniently be thrown 
into certain groups. 
The Evans Family. The witnesses composing this group 


are : — 
No. 141. Jacob Evans, defts, iii, surbtl, 88. 
No. 186. Mrs. Jacob (Mary A.) Evans; defts, iii, 61. tos 


No. 129. Andrew Evans, defts, iii, 1. 

No. 154. David Evans, defts, iii, 52. 

No. 139. Moses Evans, defts, iii, 78. 

No. 138. Elizabeth Evans, defts, iii, 78. 

No. 185. Sarah Evans, defts, iii, 55 and 86. 

No. 183. Mrs. Margaret J. Erb (M. J. Evans), defts, iii, 47. 

No. 140. Mrs. Elmira Rentzel ( Elmira Evans), defts, iii, 83. 
In connection with their testimony is to be read that of — 

No. 130. Ambrose Knaub, defts, iii, 38. >” 


— 
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No. 131. Mrs. Ambrose Knaub, defts, iil, 42. 
No. 132. Henry Klugh, defts, iii, 44. 

No. 137. Jacob Hurst, defts, iii, 75. 

No. 204. John Simmons, defts, iil, 427. 

No. 141. John M. Fisher, complts, iii, 2100. 
No. 142. George Ditlow, complts, iii, 2122. 
No. 150. Elias F. Garman, complts, ti, 2334. 
No. 359. R. A. Ross, defts, iv, 231. 


Generally stated the nature of this testimony was as follows : — 
. Jacob Evans testified for the complainants at Philadelphia (complts, 
ii, 974). He lived in or near Milltown in 1872, and again from No- 
vember, 1874, until the spring of 1881, which was after this con- 
troversy began. His wife Mary was a Miss Ditlow, and was born 
and brought up close by Milltown. In June, 1881, Drawbaugh took 
Jacob Evans to Harrisburg, and he was questioned by the defendants’ 
counsel. They showed him the exhibit instruments and did not eall 
him (complts, ii, 985). In June, 1882, the complainants visited him 
and his wife. These interviews were such that the complainants 
subpoenaed both Mr. and Mrs. Evans to come to Philadelphia and tes- 
tify. Mr. Evans came and testified that he never knew of a speaking 
telephone at Milltown until the latter part of 1877. Mrs. Evans 
would have come, but was sick, and could not leave home. During 
the whole of this controversy Mrs. Evans his been in the habit of 
frequently visiting the families of Drawbaugh and his principal wit- 
nesses at Milltown. It must be taken as certain, therefore, that 
during all this period, and duwn to a time after Jacob Evans, with 
his wife’s knowledge, had testified for the complainants, neither he 
nor she had any recollection vf speaking telephones at Milltown 
during any time material in this case, although Drawbaugh and his 
friends had tried to arouse their memories. They are now recalled, 
and their depositions are offered to prove an operative instrument in 
December, 1875. 

The story told iy that on a day which, according to the face of 
their depositions, is fixed as Sunday, Dec. 5, 1875, Andrew Evans, 
Margaret Jane Evans, now Mrs. Erb, and Sarah Elizabeth Evans, 


visited their brother Jacob at Milltown, going on Saturday afternoon 
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from their father’s house a dozen miles off and returning home 
late on Sunday afternoon. They allege that on this visit Jacob, 
his wife, his brother Andrew and his two sisters all went to Draw- 
baugh’s shop, and there Drawbaugh talked through the telephone to 
Jacob, but the others did not take the trouble to listen. They say 
that in September, 1878, the same Margaret and Sarah, with their 
brother Andrew, visited Jacob, then also going on Saturday and 
coming home on Sunday, and that at another time, which Andrew 
guesses was probably in 1879, he also went to visit his brother 
Jacoh; he says that nothing was known or heard of any talking 
machine at this latter visit. 

It is further alleged that on their return home from the visit they 
mentioned to several members of the family that they had seen a 
talking machine at Drawbaugh’s shop, and those persons are called 
to swear to their recollections on that subject. 

The first question is, whether there is any truth in their story at 
all, and the next is, whether it was in 1875 or whether it was in 
1875, or in some other year, that they saw telephones at the shop. 
The first observation is, that the change of front of Jacob and 
his wife shows a state of memory which can hardly be recon- 
ciled with honesty. It certainly cannot he reconciled with any 
valuable memory. For, during their interview with Drawbaugh in 
1882, and during the cross-examination of Jacob, in January, 1883, 
the claimant was not able to bring to their minds nor even to sug- 
gest in cross-interrogatories any occasion when he thought that any 


of them had known anything about a talking machine. Substan- , 
tially, therefore, his recollection contradicts them now, for plainly he 
recollects nothing of the alleged exhibition. It is pretty clear that a 
this change of front on the part of Jacob and his wife, and on the part 
of her two brothers, Abe and Joseph Ditlow, presently to be consid- 
ered, is largely, if not wholly, due to the woman Mrs. Evans. What 
turned her around so fiercely does not appear. It can hardly be 
doubted that there must have been something. Finally, the witnesses 
themselves do not now offer any reliable recollection. Jacob does 
not pretend to have any substantial memory of the visit, and hardly 
does more than assent to statements which the defendants’ counsel 
put into his questions. Andrew, the most important witness of the _ 
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whole, because all the others made a visit in 1878 and Mrs. Evans 
saw the instruments in 1878, is of extraordinary stupidity. 

Upon the question of date, in favor of 1875, is the statement of the 
witnesses that they visited the shop at their first visit to their brother, 
and not at the second, and the statement that they saw Kline’s pat- 
ent axles at the shop; that, however, is not of much value, because the 
gossip which talked telephone into them would have talked some cor- 
roborative circumstances such as the axle. There is also the testi- 
mony of the persons who say that it was after their return in 1875 
that they heard these persons speak of « talking machine. 

The testimony of Ambrose Knaub is of some weight in that re- 
spect, because Andrew Evans lived with him in 1875 and never 
again; on the other hand Knaub lived on the next farm to the Evans 
family, so that it is not only possible but probable that he heard of 
the talking machine from them at a later date. 

The date is with all of them a mere question of memory and 
power of association. More turns on the testimony of Andrew o 
Evans than any other, because he says he never was at Drawbaugh’s 
shop with his sisters except in 1875, although he was there at a later 
date, which he does not fix very well, but thinks it was about 1879. 
And strangely enough, although the Drawbaugh testimony is that 
the shop was full of telephones in 1879, he says he neither saw nor oy. 
heard of them then. | 

There are certain other facts which clearly show that the visit was 
a in 1878. They speak of D:awbaugh’s electrical clocks, always re- 
| ferring to them in the plural, however, and some of them say that 
they saw several. The other witnesses admit that they mentioned 
these on their rcturn home. Now in 1875 there were not several 
clocks, but in 1878 there were. They were asked to describe the 
different rooms they went into and the different instruments, and 
although their descriptions are not very precise and accurate nor 
entirely consistent with each other, they are such as to exclude the 
condition of rooms and partitions which existed in 1875, and to cor- 
respond very well to the condition which existed in 1878. There 
are some passages in their description which would fit both, but 
= there are also other passages which cannot be attributed to anything 
except the rooms and partitions as they existed in 1878. 
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Again, Mrs. Evans stated explicitly and in terms, that at that visit 
Drawbaugh spoke of his machine as a féelephone. The proof is 
equally explicit from many witnesses that Drawbaugh never spoke 
of his machine as a “telephone” until after 1876 ; that up to that time 
it was invariably called a talking machine. Finally, Sarah Evans 
testified (p. 87) that on the Sunday of their visit, which, if their 
testimony be worth anything, was Dec. 5, 1875, the weather was 
chilly, but that there was no rain nor snow falling. We proved 
from the weather returns in the newspapers, that on Dec. 5, 1875, 
there was a disagreeable, cold and incessant rain. The condition of 
the weather on the occasion of their visit (whenever it was) does 
not rest merely upon Sarah Evans’s memory, because the proof, 
both from her and from her father, is that when their brother took 
them home he did not drive them up to the house, but left them in 
the lane to walk up after dark in the evening. Clearly, therefore, 
the visit which she was testifying about was noé on Sunday, Dec. 5, 
1875. This date is not given as a mere immaterial matter; Andrew 
Evans and his book, Mr. and Mrs. Knaub, and Jacob Hurst were 
required on direct examination to fix this precise day, and unless 
they are right in this their recollection falls to pieces. 

The details of the testimony of these witnesses are as follows : — 


No. 129. Andrew Evans, defts, iii, 7.—Saw D, E, B, C, in 
December, 1875; Jacob Evans listened at one of them, but Andrew 
does not. identify it. Drawbaugh went into another room to talk, 
and Andrew does not know what he talked into. Mentions clocks 
in the plural, pp. 25, 26, 31, 32, 33, 34, 35, 37; description of 
rooms, pp. 7, 28, 30, 31, 33, 37. Began to work for Ambrose 
Knaub, Nov. 8, 1875; fixes this by what he calls a book entry. 
Worked one month; visit to Eberly’s Mills was near the end of that 
month, and on the last Sunday in it, p. 4. The calendar shows that 
this would be Dec. 5, 1875. Admits that entries in his book are 
not reliable, and have to be corrected by memory (p. 22). Draw- 
baugh was in “ pretty big glee” about his talking machine; more so 
than he was about any other machine (p. 29). This witness was 
very stupid, and his memory very bad, see pp. 10, 22, 27, 34, 35, 
36, 37. He had no curiosity to see the instruments or listen to them 
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(p. 29). He made asecond visit to the shop which he finally thinks 
was in 1879, but he has no memory about what he saw then (p. 9). 

It is pretty difficult to believe that Drawbaugh was more enthusi- 
astic about talking machines in the fall of 1875 than about anything 
else, in the face of the article which his friend Holsinger wrote within 
a month in the Carlisle Mirror about Drawbaugh’s work, speaking 
of the clock, and that Drawbaugh was getting it ready for the Cen- 
tennial, but saying nothing about any talking machine. 


No. 130. Ambrose Knaub, defts, iii, 38. — Swears that the date 
of Andrew Evans’s visit was the second Saturday after Hurst’s 
funeral. On Andrew’s return he told him that he had seen the talk- 
ing machine; Andrew Evans lived on his father’s farm, which was 
the next to Knaub’s until they moved away (p. 42). 


No. 137. JS. Hurst, defts, iii, 75.— His father was Ambrose 
Knaub’s landlord and died Nov. 18, 1875; was buried Nov. 20. 
In point of fact, though he does not so testify, Nov. 20 was Satur- 
day, and the second Saturday after that would have been Dec. 4. 
The last Sunday in the month beginning Nov. 8 would also have 
been Dec. 5. 


No. 131. The wife of Ambrose proves the fact of a visit to Dan 
by Andrew, and that he spoke about some curiosity when he came 
home, but does not remember what it was. 


No. 1382. Henry Klugh, defts, iii, 44. — Fixes the date of build- 
ing a barn on Moses Evans’s farm, Andrew Evans having testified 
that the visit was mide the year when the barn was built. 


No. 145. Alexander Underwood, defts, iii, 114. — Fixes date of 
building barn on his farm occupied by Moses Evans. 


No. 133. Mrs. Margaret Jane Erb, defts, ili, 47. — Sister of An- 
drew Evans, was with Andrew on the visit in the fall of 1875. Her 
visits to Jacob were as follows: 1875, with Andrew, Sarah, Maggie. 
September, 1873 (she could not at first fix the year, but it was after- 
wards fixed), with Sarah, Maggie; 1879, with Maggie, Ella. It 
will be observed that this visit of 1878 was the same year when 
Mrs. Evans says she saw all the instruments at Dan’s shop. Says 
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that she saw either D or E; is not sure which (p. 50); does not 
remember whether any one talked through the machines or not 
(p. 03) ; says that she has never been at Dan’s shop since (p. 51) ; 
saw a couple of large clocks (p. 52). Her story is that she was af- 
fected enough by what she saw to speak of talking machines when 
she got home, but not enough to listen to them, or even to know 
whether any one listened to them, while she was there. 


No. 134. David Evans, defts, iii, 52.— Brother of Andrew, 
lived at his father’s in the fall of 1875; remembers the fact of the 
visit, and that the girls on their return said that they had seen a 
talking machine and an electric clock (p. 54). 


No. 135. Sarah E. Evans, defts, iii, 55.—Says that she was 
with Andrew and Margaret on this visit; also visited Jacob in Sep- 
tember, 1878, with Margaret Jane, now Mrs. Erb (p. 56). At the 
1875 visit saw A and D and C; thinks she saw B, C, F, I, but is not 
positive about the latter (p.57). Says that she has not been at Dan’s 
shop at any other time (p. 58). Drawbaugh called them telephones 
(p. 58). Saw clocks—one big oue —in one of the rooms.’ She 
does not say how many there were (pp. 58 and 60). Jacob listened 
at the telephone (pp. 58-9). Description of the rooms (p. 59). 
Emanuel Ditlow was at Jacob’s, but I do not know where he lived. 
Got home late Sunday evening; were left at the end of the lane; 
the weather was cloudy, but nothing falling (p. 86-7). 


No. 136. Mrs. Mary A. Evans, defts, iii, 61. — Wife of Jacob 
Evans. In the fall of 1875 Andrew, Sarah and Jane came to visit us, 
and we went to the shop; we saw the talking machine; Dan talked 
and my husband listened ; what we saw was “telephones and clocks 
and telegraph and different other things.” Saw A, D, B; “I have 
seen them all, of course, but don’t remember the others at that time ” 
(p. 63): it was in 1878 that I saw them all (p. 73) ; description of 
the rooms (p. 64). Heard of the talking machine in 1872 (p 67); 
story of her revived recollection and her visits to Milltown and the 
Drawbaugh family, pp. 67-70, 72, 73. 


No. 138. Elizabeth Evans, defts, iii, 75.—Sister-in-law of Moses 
Evans; lived with him in the fall of 1875. Remembers the fact of 
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a visit; on their return the girls said they had seen a talking ma- 
chine, and that Jacob Evans, his wife and Emanuel Ditlow and the 
two girls were present. In answer to a leading question she assents 
to a statement of counsel that they said that Andrew also was pres- 
ent. The others say that Emanuel was not. 


No. 139. Moses Evans, defts, iii, 78.— Father; remembers the 
fact of the visit; the girls on their return said they had seen talking 
machines; Andrew did not bring the girls to the house, but left 
them at the gate or at the road at the end of the lane; it was about 
dark or a little after dark. 


No. 140. Mrs. Almira Rentzel, defts, iii, 83. — Another sister 
of Jacob Evans; did not live at home in 1875; lived nearby. A 
few days after the alleged visit the girls told her they had been to 
Dan’s shop and seen a talking machine and several clocks ; she visited 

“Jacob in February, 1876, and Jacob said that Drawbaugh had a 
talking machine; she was at Jacob’s again with Mrs. Erb in March, 
1879 (p. 85). She is quite sure that they said they had seen a talk- 
ing machine and several clocks (p. 86). 


No. 141. Jacob Evans, defts, iii, 88.— Says that he remembers 
the visit ; that Drawbaugh explained the clocks and talked with his 
telephone. In answer to leading questions he then says Drawbaugh 
called it at that time a talking machine, and not a teléphone; he 
thinks he listened, but he is not sure whether he did or not (p. 90). 
Description of room (p. 90). His memory is very vague about the 
talking machine. Does not attempt to identify any. Emanuel Dit- 
low lived at his house during the whole winter of 1875-6. 


No. 204. John Simmons, defts, iii, 427. — The defendants after- 
wards called this witness, who had been for several years in the 
employ of Drawbaugh and Chellis (pp. 431, 432) and had heard this 
suit much talked about and discussed. He was one of those whom 
Mrs. Evans visited at Milltown in 1881. It is difficult to believe 
that if this man had been prepared in 1881 to tell the story which 
he now tells, the defendants would not have known of it and called 
him, inasmuch as he lived in the village of Milltown, was workiag 
for Drawbaugh, and testifies that this suit was the subject of con- 
tinual talk. 
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Simmons testifies in substance as follows: Farmer; lived in 
Cumberland County since 1875. In tiat year, about November, 
after corn huskinz, was at Drawbaugh’s shop with Jake Evans. 
Drawbaugh talked through his machine to me, and I think I under- 
stuod the words he spoke; Jake Evans listened also. Recugnize A 
and E and may have seen the others; heard of Drawbaugh’s talk- 
ing machine as much as a year before that. Have heard this suit 
talked of in Milltown five or six years ago. [The controversy 
is only three and a half years old.] Drawbaugh never spoke 
tu me about it. Don’t remember mentioning this visit to any- 
body before to-day. Heard about this suit, but do not know that I 
heard a great deal of talk about it. I heard of it in Milltown, and 
elsewhere. Cannot remember anybody who spoke about it. Dan 
spoke of it to me in the sture, and in his shop where I worked 
for Chellis. Worked there three or four years; outside work, 
chiefly. In 1880, 1881, 1882; never heard Chellis say anything 
abuut the suit, but heard Dan talking about it. He never asked me 
if I knew anything about the machine, and I never mentioned to 
him or any one connected with him this visit to the shop with 
Jacob Evans. I spvke to Shank about it about two weeks ago; he 
met me and asked me whether I knew anything about talking ma- 
chines, and I told him. [I lived at Eberly’s Mills from 1876 to 
1883. Lived in the village. I saw these talking machines in the 
right-hand room upstairs as you go in from the outside steps; saw 
clocks standing around; don’t recollect what kind; some I think, 
were in wooden cases, and some little ones; had heard of his 
clocks before that, but do not remember what I had heard; can- 
not say how many clocks I saw, but there were some there. 
Last winter I was in Drawbaugh’s shop every week. When we 
listened at the machines, Jake and I were sitting at the stove; 
the talking machines were on a kind of shelf; one of them was 
fastened to a kind of stick or something; he took them down 
and got to talking to us ubout them; then he went into the 
rvom and began talking through them. It was one like E, 
Which was fastened to a kind of a stick. Evans and I were stand- 
ing’ or sitting together by the stove listening; I do not know 
bow far it was from the bench; Drawbaugh went right across 
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through the door to another room separated off by a partition ; 
there was nothing but a single wooden partition between him and 
us. Jake Evans and I had heard them talking about this machine, 
and we thought we would go down there and see it. When I saw 
Shank I did not tell him of the visit of myself and Evans to Draw- 
haugh’s shop; I did not tell that to anybody until I told it to Mr. 
Jacobs this morning. Comfort came to see me last spring and | 
told him I knowed nothing about the telephone. I now wish to state 
that it was four years ago that I first heard of this suit. 

Witness’s testimony seems to imply that the instruments were on 
the bench while he was by the stove listening, but it is not precisely 
definite on that. If so he could not have heard. 

This deposition is an assertion that Jacob Evans heard talk through 
these very machines three weeks before the alleged visit with his 
wife, sisters and brother; that he did not speak of it to them, for 
none of them mention it; that when he and they went there soon 
afterwards the machine was connected up for the benefit of him, the 
only one who had heard, and none of the others were asked to try 
it or wanted to. 

Jacob Evans did not mention this alleged occurrence in his depo- 
sition; six months later he was recalled to state what he knew, 
and did not mention it; it is certain that he neither remembers it nor 
believes it; nor doer Drawbaugh, for Drawbaugh had an interview 
with Evans about this case in June, 1881; he was present during 
the cross-examination of Evans and our other witnesses; if he had 
had the slightest recollection of any exhibition to Evans he would 
have brought it to Evans’s mind, or at least would have hid it 
mentioned in some cross-interrogatory ; but he did net. Simmons 
has lived alongside of Drawbaugh during all this controversy ; has 
been employed in his shop during a part of the time; has talked 
with him about the suit; this alleged visit was never mentioned until 
the day he testified. It is certain that Drawbaugh has no recollec- 
tion of it, — and that the witness has not. The details of his story 
are contrary to the defendants’ other witnesses. He has simply made 
up a clumsy lie. Such a condition of things not only destroys the 
value of the Evans family and of Simmons, but makes it impossible 
to place faith in any of the proofs of which these are samples. 
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Certain specific facts testified to by the Evans witnesses show that 
their visit was in 1878 and not in 1875. 

Number of Clocks seen. It bas appeared from the testimony, 
collected elsewhere in this brief, that in the fall of 1875 there was 
only one electric clock at Drawbaugh’s, and that it was in a case 
which was roughly made, probably of pine. In 1878 there were 
several handsome clocks there. The Evans witnesses who refer to 
the matter speak of clocks in the plural and some of them spe- 
cifically state that there were several. 

Andrew says (defts, ili, 31) : — 


* X A. 307. There may have been one or two clocks in the 
same room I saw the talking machine in, but I can’t remember.” 

"XX QY. 309. What kind of a departn ent or room was that where 
the other clocks were that were not in the room with the talking 
machine ? 

* 4. It was a smaller department. 

“ X @. 310. What did he tell you about the clocks? 

* 4. He told us they were electric clocks.” 

“ X Y. 339. Whcereabouts in that room were the clocks — standing 
on a bench, er how? 

* A. I don’t remember.” 

“ X Y. 340. Were they going? 

© A. Yes, sir; some of them.” 

* X Q. 343. Did you see one clock or several in there ? 

* A. Iseen several clocks. 

“X Q. 344. How big were they, — what sort of looking things 
were they ? 

“A. Some of them had face and hands on the same as any other 
clock, and some had frames on them and some had not.” 

“X @. 358. Were the frames light colored frames or dark 
colored frames ? 

“A. As near as I can tell they were part dark and part light.” 

Mrs. Erb says (p. 51) :— 

“X @. 48. What else did you see at Mr. Drawbaugh’s shop 
besides the instruments which you have specified among those now 
on the table ? 

“A. I saw a couple of large clocks. 

“X Y. 49. What part of the shop were they in? 

“A. I don’t remember. 

“X Q. 50. What else did you see there? 

“A. I don’t remember of anything else.” 

Mrs. Rentzell (p. 86) : — 


“xk @. 29. You have stated some things which you say your sis- 
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ters told you soon after their return from Jacob’s: will you tell me 
what else they said about that visit to Milltown ? 

“A. They told me that they had seen this talking machine that 
Mr. Drawbaugh could talk across the ocean with, and several clocks.” 


The Arrangement of the Rooms. 


The following diagrams, taken from Drawbaugh’s deposition, with 
dates fixed by other witnesses, show the arrangement of the rooms 
at the periods named under each. The arrangement of the time of 
the Clock Company was not made until April, 1878. The other 
arrangement, at the time of the Axle Company, was made in the early 
part of 1875. The diagram of the arrangement of the Clock Company 
period is not exactly right. What are shown in the drawing as two 
corner rooms come closer together, so as to substantially and appar- 
ently divide the whole floor into four rooms. 


Time of Axle Company, spring of 1875 Time of Clock Company, spring of 1878, 
to spring of 1878. and subsequently. 
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There were the same outside steps at both periods, the lower end 
next the corner of the building, and ending at an outside landing 
opposite the passageway shown in the Axle Company plan. 

Andrew Evans’s memory appears to be very vague, except that he 
has a general disposition to say yes to long questions. He says, 
however, explicitly (p. 34) 2— 


“YQ. Q. 372. When you entered the building through the door, 
did the outside door open into one of these small rooms, or into a 
passage, or how, so far as you recollect? 

“ [Same objections. | 

“A. Into one of the small rooms.” 


That distinctly excludes the entry way or passage, which is the 
most prominent thing in the arrangement of the Axle Company period, 
and shows that they entered from the outside directly into one of the 
rooms. His answers to other questions about the rooms fit one ar- 
rangement about as badly as they do the other. 

Mrs. Erb says nothing on the subject. 

Andrew Evans had said that he saw a talking machine, and he only 
saw the receiver in the first room “as you came in,” which he had 
specified as being the one that you entered directly from the outside. 
That would be, in the arrangement of the Cluck Company period, the 
room in the northwest corner. Sarah Elizabeth Evans testified (p. 
59), that being in that room where the receiver was, she and her sister 
Jane “just walked out into the other room,” and that the room she 
went into was not the room in the left-hand corner, but “on the right - 
hand side as you came into the big room,” but that the telephones 
were in the room in the right-hand corner as you came in from out- 
doors. And that the room which she and her sister went into when 
they went away from the telephones was “I think on the left-hand 
side.” She seems to have distinguished between the left-hand side 
and left-hand corner, which would make the room she went into the 
larger back room on the left side at the time of the Clock Company, 
and then she says (p. 60) : — 


“X Y. 53. What did you see in that other room, — the room on 
the left-hand side? 

“A. I think that is the room the clocks were in, but I can’t say 
for sure any more.” 


The Clock Company did keep clocks there. 
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Mrs. Evans testified (p. 64) that they went up a flight of steps 
outside of the building and went first into a small room on the right 
hand; going up the steps outside, one did in fact enter the main 
door from the outside landing into the building by turning to the 
right. In the time of the Clock Company the visitor would do as she 
says, enter into a small room; in the time of the Axle Company you 
would have entered into a passageway. She says the listening was 
done in the small room at the right-hand side, and that Drawbaugh 
was talking in the small room on the left-hand side. 

Jacob Evans testified that the receiver was in one room and the 
transmitter in another, and then he says (p. 90) :— 


“QY. 20. What is your recollection as to the room in which you 
listened at the talking machine, and the room which he went into to 
talk throuzh the talking machine, where these rooms were situated ? 

“A. They were both on the left-hand side of the shop, as you 
come in. There was a sort of hall on the right hand, and these 
rooms were on the left-hand or east side of the shop. The one that 
Dan was in was the north room, at the left-band side, and I was in 
the one towards the south. 

“QY. 21. Was the room that you were in th- large rooin? 

“A. Not very large.” 


That clearly shows that the room he was in was in the southeast 
corner, and such a room, not very large, did exist at the time of the 
, Clock Company, but did not exist at the time of the Axle Company. 
Then the defendants’ counsel put another question to him (p. 90) : — 


*Q. 22. Some of the other witnesses who have testified on the 
subject have testified that there was a room on the right-hand side 
as you went in, and that you listened at the talking machine in that 
room on the rigit-hand side; I desire to call your attention to their 
te-timony on that point, and ask you whether it refreshes your 
recollection as to the facts, or not? 

“{ Objected to as leading and peculiarly improper under the cir- 
cumstances. | 

“A. I think they have reference to the room I was speaking of 
— the south room.” 


He persists, therefore, in his statement. The Court will observe 
that the outside steps existed at both of these periods. 
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At the time of the Evans visit Drawbaugh called his apparatus a 
telephone” and not a “ talking machine.” 

The defendants’ counsel generally put the phrase “talking ma- 
chine” into his questions, but where the witness had not heard 
either word just mentioned in the deposition, he or she generally 
used the word “telephone.” Thus Sarah Elizabeth Evans said 


(p. 57) :— 

“Q. 27. What did you see there at Mr. Drawbaugh’s shop at that 
time ? 

“A. Telephones.” 

Mrs. Mary Evans said (p. 63) :— 


“@. 30. Did you see anything in Mr. Drawbaugh’s shop at that 


time; if so, what? 
“A. Yes, sir; we seen the telephone, the clocks, and the tele- 


graph, and different other things.” 

This is not mere accident, for Sarah Elizabeth Evans, who had 
herself used the word “ telephone,” and not the words “ talking ma- 
chine,” was asked on cross-examination (p. 78) :— 


“X Y. 35. You said that you saw telephones there: did Mr. 


Drawbaugh call them telephones ? 
“A. Yes, sir; he did.” 


The defendants perceived the importance of this, and, after this 
testimony from two women, Jacob Evans went on the stand, and the 


following took place (p. 89) :— 


“@. 16. Tell us what took place there in the machine shop while 
you were there that day with your brother, your wife and your two 


sisters. 
“A. We got in conversation with Daniel Drawbaugh, and he 


was explaining his inventions he had there, — his clocks — and talk- 
ing through his telephone.” 


That was the witness’s natural expression. The defendants led 
him out of it in a way which plainly indicated that he had been 
talked with about the word he was to use. 

“@. 17. Do you remember whether he called it telephone or 


talking machine that day ? 
“A. Talking machine.” 
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The importance of this, and particularly the positive testimony of 
the witness, Sarah Evans, that Drawbaugh had a talking machine, lies 
in the fact that the defendants had previously proved expressly that 
the instruments were called “talking machines” up to the summer 
of 1876, and called “telephones” after that. Thus W. 8. Dellinger 
says (defts, i, 464) :— 

“ X Q. 60. I notice that you used the word ‘telephone’ in speak- 
ing of what Drawbaugh did; did you and Mr. Drawbaugh use that 


word during the years that you were there while talking about his 


instruments ? 
“A. In the beginning we used the word ‘talking machine,’ after- 


wards, ‘telephone.’ ” 


Dellinger did not move there until the spring of 1876. 
Shank said (defts, i, 30) : — 


* A. 88. Well, he was working at this here telephone, or what 
vou might call it, speaking machine as he called it.” 


John J. Zacharias said, that when the defendants’ counsel visited 
him to ask him to testify in this case, the following took place 
(defts, i, 58) :— 

* A. 93. They asked me whether [ knew anything of Drawbaugh’s 


telephone; I told them I didn’t, but that he had a talking machine, 
— that he called a talking machine.” 


Ezekiel Worley (p. 266), ans. 17, “ His telephone — talking ma- 
chine, as he called it at that time.” 

A. Hamacher (p. 304, ans. 21), “He used the word ‘speaking 
machine.’” Ans. 73, “He said that the telephone (speaking ma- 
chine, he called it at that time),” ete. 


Sarah Evans said that she saw Jacob’s brother Emanuel at Jacob’s 
house that day, but did not know where he lived (x-ans. 65-6, 
_ p. 86). Jacob testified that Emanuel lived at his house all that 
winter (ans. 32, p. 92). Sarah could not have passed twenty-four 
hours there, seen Emanuel, mentioned him when she got home (Mrs. 
Elizabeth Evans, p. 77), and not known where he lived, if he lived 
in the house. Her visit must have been during some winter when he 
did not live there. 


73 DEFTS PROOFS IN SURBTL. —THE EVANS FAMILY. 


f~ 


There is more evidence, however, about the Evans family. We 
proved in our rejoinder that during the last week of June, 1883, 
that is, after Jacob Evans had testified in Philadelphia for the com- 
plainants, but before he testified for the respondents, Mr. Comfort, 
our employé, when driving near Evans’s place in York County, 
met both Evans and his wife in the road in front of their next-door 
neighbor’s ; that Evans then stated that he was still of the same mind 
about it as when he testified for the complainants at Philadelphia ; 
that he never saw or knew of a talking machine at Milltown and did 
not believe Drawbaugh had one. An objection taken by the defend- 
ats intimates that this was inconsistent with what Evans had testi- 
fied to in Philadelphia, because he had there said that he had heard 
that Drawbaugh had a telephone in 1877, a year or two after Mr. 
Bell’s became known. 

Upon a nice verbal construction, of course, this statement would 
have been in part untrue and inconsistent, because the witness did 
net leave Milltown until some time after this controversy began, 
and Drawbaugh did have talking machines there then, but what 
he obviously meant was that during the time that was important 
and was referred to in his deposition for the complainants, he did 
not know of any machine there, adhering to what he had testified to 
in Philadelphia. That he made this statement is of importance ; 
either it shows that as late as June, 1883, he still believed and bis 
wife still believed that they had never heard of any talking machine 
or seen any at any time material to the case, or else they felt that 
they was about to do a dirty piece of business, and were ashamed to 
have it known, and so lied on the subject to Mr. Comfort the moment 
occasion offered. To prove the fact of this talk with Mr. Comfort 
we called the three persons who were present: John M. Fisher 
(complts, iii, 2100), the neighbor at whose house the talk took 
place; George Ditlow (complts, ili, 2122), cousin of Mrs. Jacob 
Evans, and brother of several of the other Ditlows who testified ; 
and Elias F. Garman (complts, iil, 2434), a neighbor of Ditlow, 
and who was there with him at that time. They all testified clearly 
and positively to the declarations as we have stated them, and stvod 
long cross-examinations about them. The testimony of George Dit- 
low and Euias F, Garman was particularly strong in this, that the 
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conversation which took place, and which they testified about, was 
in the last week of June, 1883; about Nov. 1, 1883, Evans came 
back and testified for the defendants that he had seen talking ma- 
chines and talked through them; Garman and Ditlow were together 
one day about that time and heard that Evans had been to Harris- 
burg and so testified, and they expressed to each other their surprise 
that he could have done such a thing after what they had heard him 
say to Mr. Comfort four months before. It was not until some 
months after this that anybody on behalf of the complainants first 
visited them. This was first brought out on cross-examination (see 
Ditlow x-100, p. 2134; Garman, ans. 9, p. 2335). 

The defendants in their surrejoinder undertook to attack their 
testimony. It appears that a lad at sehool, named Robert A. 
Ross, nineteen years old, was in a sense with the party. He had been 
climbing up a mulberry-tree to get mulberries, and both Ditlow and 
Garman said that they thought he was not at hearing distance. 
Fisher did not mention him as a person present. Ross, being called 
by the defendants (defts, iv, 231), says that he had been up the mul- 
berry tree, but had got down; that he heard talk between Comfort 
and Evans and heard something talked about the talking machine, 
but, as the defendants want the Court to infer from the deposition, 
did not hear what Fisher, Garman and Ditlow had testified to. His 
testimony, however, does not amount to this, and we call the atten- 
tion of the Court to the manner in which he was examined. He 
was asked, not whether Evans did not say substantia/ly what the 
witnesses repeated, but whether Evans used the words reported by 
the witnesses. His testimony was as follows (defts, iv, surrej, 
232) :— 

*@. 6. Mr. Fisher has testified that, while Mr. Comfort was 
there, he spoke to Jacob Evans, and said, ‘Well, Jacob, what is 
your opinion on the talking machine to-day ?’ And that Mr. Evans re- 
plied, ‘About the same; I never saw it, and don’t believe there was 
one.’ Mr. Ditlow and Mr. Garman have testified to substantially 
the same thing; will you please state whether those words were or 
were not said between Mr. Comfort and Mr. Evans while you were 
there that day ? 

* ( Objected to as leading, and as an improper manner of interrog- 


ating the witness. | 
“A. No, sir; they were not.” 


580 DEFTS’ PROOFS IN SURBTL. — R. A. ROSS; J. EVANS, 


Then they asked him what did take place between Comfort and 
Evans, and he stated :— 


“@. 7. Do you remember what Mr. Comfort did ask Mr. Evans ? 
If so, please state, and state Mr. Evans’s reply. 

“A. Yes, sir; Comfort asked Jake whether Jacobs and Draw- 
baugh had been down lately. He said they had been down lately. 

” ‘0. 8. What did Mr. Comfort then ask him, and what did Mr. 
Evans reply ? 

“A. Comfort asked him whether they had much to say about it ; 
Mr. Evans said they hadn’t much to say about it.” 


So far he is undoubtedly right; that did take place according to 
the story of our witnesses. The remarks we wished to prove came 
after that, and here Ross ceases to be a witness for anybody. 


“@Y. 9. What next passed between Comfort and Evans? 
“A. I don’t remember.” 


This is much more interesting because the deposition of Jacob 
Evans, called in surrejvinder to rebut Garman, Ditlow and Fisher, 
had been of the same character. They did not ask Jacob Evans 
whether he said in substance that he was of the same mind as when 
he testified, and his denial was only of language. His testimony is as 
follows (defts, iv, surrej. 164). 

The testimony of Fisher, Ditlow and Garman was stated to him 
and he was asked whether he remembered the occasion. He an- 
swered : — 


“A. 2. Yes, sir; IE remember the time, and no such language was 
used in regard to that question of the telephone.” 


Then he was asked to state what the conversation was, and he 
states the first part of what our witnesses speak of, and adds : — 


“Then, so far as I remember, the subject was changed off to other 
conversation.” 


Thus he does not pretend to any elear recollection, and if his 
answer is to be taken as exhaustive it means that no reference what- 
ever was made to his testimony. That is not likely, and the testi- 
mony of our three witnesses is clear upon that. The three could 
not have made that up out of whole cloth. 


* 
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It is very true that upon cross-examination they got our witnesses 
to swear that they reported to the best of their recollection the pre- 
cise words that were used, but a mere difference of recollection as to 
the precise words would have permitted Evans, without fear of 
absolute perjury, tu have testified as he did. Now such testimony 
from two men is altogether too weak to overconie the testimony of 
the three, Garman, Fisher and Ditlow; more especially as the de- 
feundants do not recall their former witness, Mrs. Jacob Evans, to 
contradict our witnesses. 

The defendants ventured, however, on another assault. They 
called several witnesses — Long, Baughmam, Bittorf, Himmelrich and 
Prowell— to attack Garman’s character, and it turned out that all of 
them except Prowelt had had personal quarrels with Garman about 
money matters, and their difficulties seemed to be that they thought 
Garman had promised to pay them under certain circumstances, and 
did not keep his promise, and therefore, that he was an untrust- 
worthy man; and they could not, any of them, name a single case 
where any one else had ever doubted Garman’s word. Against objec- 
tion, Long(defts, iv, surrej. _) stated this : that Garman had promised 
to pay him when he completed a certain contract with one Musser, 
and got a settlement under it; and that when he asked Garman to 
pay his bill he suid he would when he got a settlement with Musser, 
but that the matter was not completed. Long says that a man 
whom he says was the clerk of Musser, told him that the matter was 
settled and that there was some money’ due Garman at Musser’s 
office ; that was all the foundation he had for saying that Garman 
was not to be believed under oath. Baugham (defts, iv, 243) says, that 
Garman’s reputation for truth and veracity was bad and that he 
would not believe him under oath; but that he had had business 
dealings with Garman and considered that Garman owed him money. 
Bittorf (defts, iv, 244) was in the same condition and declined to go 
into any details or make any statement as to what his particular 
grievances with Garman were, but he had some. Hemmelrich testi- 
fied (detts, iv, 245) : — 

“A. Well, ’ve known him for the last eight years, I guess; he 


lived about two years next me, and moved away about six years ago 
— about eight years, I think. 
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*Q. 2. Are you acquainted with the general reputation of the 
said Elias F. Garman for truth and veracity in the vicinity in which 


he lives? 
“| Objected to, no proper foundation having as yet been laid for 


the question. | 
“A. I don’t know about it now, for he’s moved away from me, 


but I can tell what it was when he lived next me. 

“@Q. 3. Please tell us what it was when he lived next you. 

“, Objected to on the same grounds, and furthermore as incom- 
petent, for the reason, among others, that the question refers to a 
period too remote. | 

“A. Well, that was his reputation there among the neigbbors — 
that Elias Garman wasn’t to be believed, that he spun pretty long 


yarns, and told what wasn’t so.” 
But the best of all was Prowell, the last man they put on. He 
testified (defts, iv, 247) : — 


“A. I know him, and have known him for three or four years, at 


least. 
“@.2. Are you acquainted with the general reputation of the 


said Elias F. Garman for truth and veracity in the community in 
which he lives ? 

“A. Yes, sir. 

“QY. 3. Is it goodor bad? 

“A. It isa little hard to answer th:t. 

“@. 4. How would you answer it? 

“ [ Objected to in view of the last answer. | 

“A. I would trust him, but I have heard men say that they 
wouldn’t trust him.” 


Then they called no more. 


The Ditlow Witnesses. 

It appears from the testimony (defts, ili, surbtl, 882-3) that two 
families of this name—each quite numerous —lived for many 
years, including a number of those material in this case, elose by the 
Etter & Shanklin bridge, less than half a mile from Milltown. The 
fathers of the families were three brothers: David Ditlow, who 
married the widow of a brother who had left children, was the head 
of one family ; Abraham Ditlow was the father of the other family. 
The following members of the David Ditlow family have figured as 
witnesses in this case: three sons, David M., Alfred, George, and a 
daughter, Annie, now Mrs. McCleaf, and her husband Robert Mce- 
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Cleaf. This family ts connected by marriage with Drawbaugh, one 
of the brothers, Alfred (defts, iii, 883), having married a daughter 
of John B. Drawbaugh, Daniel’s brother (swern to by Annie McCleaf, 
x 23 defts, ili, 447, and Abr. Ditlow, 7b. 883). | 

Of all the members of a family thus so long neighbors of and so 
intimately connected with the Drawbaughs, only two have been 
called to testify to knowledge of the alleged talking machine. David 
M. Ditlow only saw a machine consisting of tin tubes at each end, 
connected by wire wrapped with string (defts, i, 597). This was 
too much like a string telephone, and Drawbaugh was required to 
testify with reference to Ditlow’s deposition that he never had such 
a machine (p. 187, supra). George Ditlow (complts, ill, 2124) tes- 
tified positively that he never heard of any talking machine. Alfred 
Ditlow (defts, iii, p. 820), John B. Drawbaugh’s son-in-law, and 
who tells us that he has known Daniel Drawbaugh for fifteen or 
twenty years, does not pretend to have either seen or heard of the 
talking machine, but simply testifies to an alleged attempt of Draw- 
baugh’s to borrow money “for a patent,” what the patent was to be 
for not appearing (p. infra). 

Mrs. Annie McCleaf (defts, iii, 445), who live 1 with her father’s 
family near the Etter & Shanklin bridge for eighteen years, up to 
1875, was not asked about the talking machine, but simply testified 
about the flood of 1873 and the carrying away of a small part of the 
Etter & Shanklin bridge. The father of this family, David Ditlow, 
is still living (defts, ili, 447). In 1868 he lent Drawbaugh $400. 
Drawbaugh has been to see him about this case, but did not call him 
(defts, ili, 879). That but one member of this family of five could 
be found to testify to any knowledge either by sight or by hearsay 
about the talking machine, and that in such a way that Drawbaugh 
had to deny what he said, while another testifies positively that he 
_ never heard of it, is proof enough that no such thing was publicly 
known. 


No. 270. Alfred Ditlow, defts, iii, surbtl, 820. — This is one of 
the David Ditlow family ; he was brought up within a quarter of a 
mile of Milltown and lived there much of his life, and is the son-in- 
law of John B. Drawbaugh (deps. of Annie McCleaf and Abr. Dit- 
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low, defts, iii, 447, 883). He had every opportunity of knowing of 
Drawbaugh’s alleged talking machine, if there was anything of the 
kind. Is not asked a single question about it, and considering how 
far afield the defendants have gone to bring witnesses who merely 
heard rumors of it, it must be taken that this witness had never 
heard of it at all at any early period. His testimony is as follows: 
Drawbaugh once asked him to lend him a small sum of money for a 
patent; he does not pretend that it was a patent for the talking 
machine or anything of the kind; he did not lend him the money. 
Witness worked for George W. Mumper several years ; which appear 
by Mumper’s books to have been 1875 and 1876, and apparently in 
the last half of 1876 he worked painting Mumper’s barns, corn husk- 
ing, ete. Witness testifies that during that year, while quarrying 
stone for Mumper, Drawbaugh came into the field and called Mumper 
aside; then Mumper came up and I asked him what Drawbaugh 
wanted; he said he wanted to borrow some money; Mumper told 


him he had no money to spare. This was after he tried to borrow it 
from me; I told him to go to Mumper, I thought he could get it 


there. 

It is clear from the testimony of this witness —- important for the 
complainants — that Mumper was a man people were likely to go 
to borrow money from, and that his only reason for not lending it to 
Drawbaugh at the time was that he hadn’t it to spare just then ; there 
is not a pretence that this money was asked for either from Ditlow 
or Mumper for anything connected with a talking machine. 


No. 269. obert McCleaf, defts, ili, surbtl, 815.— Age, twenty- 
seven years. In 1873 I lived in my father’s family, near Milltown. 
Was away from my father’s from April 14, 1873, until December, 
1873, and was at home until the store blew up in 1874. Defend- 
ants’ counsel states to the witness that the store blew up Jan. 19, 
1875; witness says, I went to New Cumberland next morning ; after 
that stayed around there until June, 1875, working for Zacharias & 
Co. While living in the neighborhood of Milltown was in Draw- 
baugh’s shop, but do not recollect being there more than once; never 
went there afterwards; have never been there since the store blew 
up. My father, who is not living, and I went down to make cider ; 
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we made it in the basement; we went upstairs and saw Drawbaugh ; 
he invited my father to go upstairs, and said, “I will show you a 
talking machine”; went up together into a little room and Dan 
brought out his talking machine; put it on the workbench; had a 
wire fixed attached to it which went into the adjoining room; told 
my father to listen while he went to talk through that machine in 
the wire; father listened and said he heard very plainly; I think A 
is the one which my father listened at. Iam the husband of Mrs. 
A. McCleaf (sister of David M. and Alfred Ditlow), who lately 
testified about the Etter & Shanklin bridge. On cross-examina- 
tion the witness was somewhat mixed up as to his dates. 

With the receiver in one room, and the transmitter in another, 
separated by a single board partition, only the most practised per- 
sons, and with the very best telephones, can hear through the 
instrument, because the direct sound is very much the loudest, ex- 
tinguishing that of most telephones. Even if the date and incident 
were as stated, this testimony, therefore, would show the credulity 
of the witness rather than the fact sought to be proved. Such a test, 


appearing in the deposition of an expert, would be condemned. 


No. 206. Mrs. Annie McCleaf, defts, iii, surbtl, 445. —She only 
testified about a flood; was not asked about telephones. 


Of the Abraham Ditlow family, the sons, Joseph, Abraham and 
Emanuel Ditlow, and the daughter, Mary A., wife of Jacob Evans, 
have appeared as witnesses. 

No. 233. Joseph Ditlow, defts, iii, 521. — Originally called by 
complainants (complts, ii, 958) ; then testified that he first heard of 
the talking machine from George Drawbaugh, in the Milltown store, 
in the winter of 1876-7, during the latter part of a visit of the wit- 
nes; to his home that winter from the West, where he had been liv- 
ing; that it struck him as something new; never had heard of it 
before in his life, and that when he went back to the West in the 
spring of 1877 he told of it to the “ Hardesty ” family, with whom 
he was living there. He was at Drawbaugh’s shop and in the village 
often enough during the ten years before that to make him a 
witness of value. He is recalled by defendants in surrebuttal (defts, 
lil, 521) to testify toa change, not of recollection, but of belief, 
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as to the time when he first heard of the talking machine, and men- 
tioned it to the Hardesty family and others, and the way is paved 
for him by calling Mr. and Mrs. Harmon Hardesty, and their son 
and daughter, Hamlin and Saloma, and one Sydney S. Reed, to say 
that Joseph Ditlow mentioned the talking machine to them long 
before Joseph had said he first heard of it. 


No. 214. Sydney S. —eed, defts, iii, surbtl, 476, 508. — Union 
Township, Porter County, Ind.; railroad station agent. Became 
acquainted with Joseph Ditlow in 1870 at Wheeler, Ind. Dit- 
low came there May 17, 1870, and boarded at witness’s house about 
six weeks. Heard Ditlow say that a man named Drawbaugh, who 
lived near him, was getting up a talking machine; never heard of 
Drawbaugh at any other time. The way he came to tell this, wit- 
ness was asking him where he was from, and about himself; asked 
him what kind of a machine it was; he went on to explain it, but 
witness does not remember what he said; did not say he had talked 
through it, but said he had seen it; mentioned a couple of glass 
tumblers attached to it by wires in some way; does not recollect 
how he did explain it exactly. 

Reed’s testimony must be considered in the light of Joseph Dit- 
low’s own depositions. In that for the complainants he states that 
his first knowledge of the talking machine was derived from George 
Drawbaugh in the store at Milltown, and this statement he in terms 
reafirms in his deposition for defendants (ans. 2, p. 521), but 
says he is now “satisfied” that it was before 1877. George Draw- 
baugh’s express testimony is, that he had no knowledge of the talk- 
ing machine before he painted Sadler’s wagon, which he says was in 
1870 or 1871 (defts, i, 623-4), but which is shown by other testi- 
mony in the case to have been in 1871 (see p. 200, supra, and p. 607, 
infra). Taking only what we find in the defendants’ record, it is 
clear that the story which the defendants imported Reed to tell is 
untrue. What Ditlow first learned from George Drawbaugh and 
George Drawbaugh did not know until 1871, Ditlow did not tell to 
Reed in 1870. Moreover, Reed says that Ditlow told him he had 


seen it; Ditlow has no recollection of ever seeing it or of ever telling 
Reed about it. 
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Ditlow testified for the complainants (complts, ii, 961) that he 
first heard of it in 18773 he has lived 10 the same town with Reed 
ever since then and they have known each other well. Reed is cet 
tainly mistaken 10 the date ; It could not have been before 1872, and, 
once mistaken, one cannot tell where the mistake ends. Reed says 
that they have never spoken of it since; it is not likely that the 
notice which the speaking telephone attracted in 1876-7-8 would 
have failed to make them remark to each otber that to them it was 
an old storys if they had talked of it six years earlier. 

Reed was further used to give 4 certificate of good character to 
the Hardesty family and the Ditlow brothers (P- 482); and to 
testify that the freight receipt book at the Wheeler tation shows 
two items of receipts of treight addressed to Joseph Ditlow at 
Wheeler from some point east of pittsburgh, one entry being dated 
Sept. 25, 1874, the other dated March 30, 1877. The point of this 
js made apparent by the testimony of the Hardesty family. 


No. 219; Tsabel Hardesty (defts, iii, 483)» her daughter, No. 216; 
Saloma Hardesty (defts, vii, 489), ber husband, No- 917, Harmon 
Hardesty (defts, iii, 499)» and son, No. 215; Hamlin Hardesty (defts, 
iii, 509)» testify substantially to one and the same story, which 18 
that they became ainte Joseph Ditlow in the spring of 
1874, when he came au for Mr. Hardesty > that he worked 
there five years 5 ' e went trapping 3 that 
while waiting for his ing ki ennsylvania by 
railroad on that oceagion, OF W kit had come and was being 
unpacked (the testimony of the different members of the family not 


being quite ‘1 harmony ©” that point), he spoke of Drawbaugh 5 


said he wanted the stove belonging to that particular kit, because 


Drawbaugh made it for him; that Drawbaugh was 2® ingenious man 
who had been making talking machine 5 said he had a talking Ms- 
chine to talk through the house. 

The fact appears from theit testimony that after Joseph had used 
the kit that winter, it remained at the Hardesty place some time, aud 
was then reshipped to the East, and then came back a second time 


» of 1877 (PP: 


( 
=) 


to the West, aud to the Hardesty places in the sprin 
485, 491, 496, 512)- 
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If it was on this second occasion of the coming out of the kit — 
in the spring of 1877 —that Joseph Ditlow mentioned the talking 
machine to the Hardesty family, it would be perfectly consistent 
with Joseph Ditlow’s testimony for complainants, and there is no 
reason apparent on the record why it was not on this second occa- 
sion instead of the first, as the Hardestys now insist. 

When Ditlow testified for the complainan's he said on cross-ex- 
amination (complts, ii, 966) that he told the Hardestys of the 
talking machine soon after he went out in the spring of 1877; he 
has not changed his own recollection about it. The kit went West 
at that time; the railroad books show it. | 

The testimony of the Hardestys as to the time is a matter of bare 
recollection or impression; and it appears that that recollection or 
impression has not always been what it is now. 

Mr. and Mrs. Hardesty were questioned by defendants’ counsel as 
to a visit made to them by Mr. Tompkins on behalf of complainants 
in Muy, 1883, and Mrs. Hardesty testifies (p. 487) that she told 
Tompkins that Ditlow mentioned the talking machine to them, 
when his box first came out; didn’t know whether it was 1877 or 1874 
or 1875 or 1876, —“ whatever time it was when Joe’s box came the 
first time.” Mr. Hardesty testifies in direct examination that Tomp- 
kins took him to Philadelphia, where complainants were at that 
time about closing their proofs; that he there saw Mr. Storrow, who 
ques.‘oned him, and that he signed a paper written by Mr. Storrow ; 
that this statement made the trapping kit arrive in 1877 ; that Tomp- 
kins said that was the time, and witness, not knowing any better 
at the time, signed the paper so stating (pp. 497, 498), but told 
Tompkins afterwards that he did not think he was right, and that 
Tompkins said, “If I [witness] found anything, I should send him 
word.” Witness does not pretend that he ever did send any word, 
or sought to change his written statement given to Mr. Storrow, of 
which he remembered only that it gave 1877 as the date of Joseph 
Ditiow’s first mention of the talking machine. 

Mr. Hardesty further testifies that he first saw Mr. Tompkins in 
April, 1883 (p. 502), about three hours before they started to 
Philadelphia. 


Complainants’ counsel do not admire the practice of obtaining pri- 
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vate and ex parte written statements from expected witnesses, and 
then trying to use them as evidence, and have not used such papers 
except where the defendants have first introduced the subject by 
calling on their witness to state what passed at interviews with coun- 
sel or agent, or to state the contents of such paper. This was such 
acase. Hardesty admits that the words “read by me before sign- 
ing,” and the signature are written by him. The paper is as follows 
(defts, iii, 502) :— 


“IT, Harmon Hardesty, state as follows: 

“I know Joseph Ditlow. He worked for me in 1873, 1874, 1875, 
1876, 1877. He went East at various times for the winter.- He 
went East in the fall of 1876, and came back to me in the spring of 
1877. In that spring of 1877 he spoke to me about a machine he 
had seen at home which Drawbaugh had, to talk through. This was 
the first time he spoke of a talking machine that I know of. 

“In January of this year, 1883, Joseph Ditlow and W. C. Tomp- 
kins came to my house and store at Hamlet, Stark County, Ind. 
They asked us— my wife, my son Hamlin and I — when it was that 
Joe first told us about Drawbaugh’s talking machine. We— that is, 
my wife, my son-nd I — talked it over and then we all said that it 
was in the spring of 1877. 


“HARMON HARDESTY. 


“ Read by me before signing.” 


Mrs. Herdesty has nothing to say in her testimony about this 
January visit; she either ignored or had forgotten it. 

Mr. Hardesty got into trouble about it. His direct examination 
on the first day imped (p. 497) that no one talked with him before 
he went to Philadelphia in April or May. On cross-examination, 
on the second day (p. 502), he said that he first saw Mr. ‘Tompkins 
in April. This written statement that he saw Mr. Tompkins there 
in January was then shown him and he said that he remembered the 
earlier visit. Then he said he had remembered it on the night of 
the first day. As it was in his cross-examination on the second day 
that he swore that the first time he saw Mr. Tompkins was in April, 
1873, at the time he was taken to Philadelphia, defendants’ counsel 
thought it necessary to have the witness explain his little discrep: 
ancy, Which he did by asserting that the January visit, which had 
escaped his memory while he was on the stand the first day, but 
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Came back to his mind on the evening of that day, had clean gone out 
of his memory again by the morning of the second day. 

This man and his wife, who had either forgotten or purposely 
concealed one of Mr. Tompkins’s visits within a year, — probably 
forgotten it at first and then denied it the second day for consistency, 
—are called to say from mere recollection, or rather from present 
recollection to correct the recollection of last spring, whether a 
talking machine was mentioned when the kit came in the fall of 
1874 or when it came in the spring of 1877. 

The Philadelphia statement shows — and this is not denied — that 
the date named — 1877 — was according to the unanimous recollec- 
tion of Hardesty, his son, and Ditlow, expressed in January, 1883, 
and adhered to by Hardesty in May, 1883. 

_ Jt appears that Hardesty’s son and daughter were present at the 
interview which Mr. Tompkins had with Mr. Hardesty in April, and 
the consequence of which was that the latter came to Philadelphia, 
and where he made this written statement. Clearly as late as May, 
1881, the recollection, not only of Hardesty himself, but of his son 
and his daughter, was that Ditlow’s communication had occurred in 
the spring of 1877, and Ditlow’s own recollection on the subject 
continued to be the same. 

Ditlow’s own recollection when he testified for complainants was 
distinct and positive that he first heard of the talking machine dur- 
ing the winter of 1876-7, and told the Hurdesty family of it in the 
spring of 1877 on his return to the West; and, so far as appears, 
this continues to be his own recollection to this day. 

When called by defendants in their surrebuttal he does not pre- 
tend that his personal recollection has changed a particle. He testi- 
fies (defts, iii, surbtl, 521) :— 


“Q@ 2. In that deposition, the 31st question and answer, on page 
961, are as follows : — 

“"Y. 31. Where, and from whom, did you first hear that Daniel 
Drawbaugh had a talking machine, or anything that was claimed to 
be a talking machine ? 

“A. In the Milltown store; from George Drawbaugh.’ 

* You have had nearly a year’s time for reflection upon the subject, 
and for refreshing your memory; and I will now put to you the 
sume question: where and trom whom did you first hear that Dan- 
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iel Drawbaugh had a talking machine, or anything that was claimed 
to be a talking machine ? 

“A. In the Milltown store; from George Drawbaugh. 

“QY. 2. When did you first hear that Daniel Drawbaugh had a 
talking machine? 

“A. I can’t fix no date when I first heard of it. 

“Q. 3. In your former deposition you stated that the time when 
George Drawhbaugh first told you about it was in the winter, between 
the fall of 1876 and the spring of 1877, and that Jerry Fry kept 
the store at that time; what have you now to say on those points? 

“A. Iam satisfied that it wasn’t correct; that I heard of it and 

saw it before that time. 
“QY. 4. Have you any impression or recollection in your mind as 
to how long before that time you knew of Mr. Drawbaugh’s having 
a talking machine ? 

“ [ Objected to as calling for the witness’s mere guess-work. | 

“A. No, sir; I can’t fix no date.” 


Then follows a curious performance (p. 522) :— 


“@Q@. 5. Mr. S.S. Reed, who was examined here a few days ago 
as a witness on behalf of defendants, testified in substance that you 
told him about Mr. Drawbaugh’s talking machine at Wheeler, 
Ind., in the early summer of 1870. Have you any personal rec- 


ollection of that conversation with Mr. Reed ? 

“ [| Objected to as leading. | 

“A. No, sir. 

“QY. 6. Did you board with Mr. Reed in the early summer of 
1870? 

“A. Yes, sir. 

“@. 7. From your knowledge of Mr. Reed as a man, growing 
out of your personal acquaintance and relations with him, what is 
your opinion and belief as to the correctness of his statement that 
you told him about Mr. Drawbaugh’s talking machine in the early 
summer of 1870? 

“ [ Objected to as leading and as incompetent. | 

“A. Iam satisfied he is correct. 

*@. 8. Several members of Harmon Hardesty’s family have testi- 
fied that you told them about Mr. Drawbaugh’s talking machine 
in the fall of 1874, at Wheeler, Ind. What is your opinion and 
belief as to the correctness of their testimony on that point? 

“ [Same objections. |] 

“A. Iam satisfied they were correct.” 

With this puerile performance the defendants are obliged to be 
content; the witness has no recollection different from what he had 
before, and has no fact to help him turn around, but he is very will- 


jung. What made him so? 
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*“@ 9. When you returned from Philadelphia last winter, after 
testifying there for the complainants in this case, who first called 
your attention to the erroneous character of your testimony at Phila- 
delphia? 

‘TC omplainants object to the assumption that there was anything 
erroneous in the witness's testimony at Philadelphia. | 

“A. My sister, Mrs. Evans.” 


Mrs. Evans is the same woman who for some reason figures 4s 


the active agent in the perversion of her brother, Abraham Ditlow, 


and her hu-band, Jacob Evans. 
Then Joseph Ditlow continues (p. 529) :— 


“X Q. 70. After testifying at Philadelphia last winter you left 
there on Saturday, Dec. 30, and on Sunday, Dec. 31, you were at 
your sister’s, Mrs. Jacob Evans, were you not? 

“A. Yes, sir; I was there on Sunday. 

“¥ Q@. 71. When did you leave your sister’s, and did your 
brother Abe stop there and leave at the same time you did? 

“A. I don’t know when I did leave. I was there several days. 

72. Were you at Milltown during that week? 
. Yes, sir. 

“X QY. 73. How many times? 

“A. Only onee, I think. 

“XN QY. 74. Didn’t you go there Thursday, and go to Daniel Fet- 
trow’s house? 

“A. No, sir; I don’t think I went there Thursday ; but I was to 
Daniel Fe‘trow’s house. 

“X Y. 75. You were there again Saturday and Saturday night, 
were you not ? 

af The assumption implied in the word ‘again’ objected to as un- 
warranted by the testimony. | 
“A. Yes, sir; I was there on Saturday and Saturday night. 

“X Y. 76. Your visit to Dan Fettrow’s house was a day or two 
before that, was it not ? 

“A. I can’t remember it that way. 

“_X Y. 77. How do you remember it? 

“A. I remember of going there on Saturday and staying there 
Saturday night and S$ Sunday forenoon, and going away on Sunday 
afternoon. 

“X Y. 78. By ‘there,’ I suppose you mean Milltown, do you? 

“A. Yes, sir. 

“X Y. 79. You spent Saturday night at Dan Drawbaugh’s house, 
did you not? 

“A. Yes, sir. 

“X Y. 80. Whom did you see at Milltown that Saturday and 
Sunday ? 
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* | Objected to as immaterial, and as not relevant to the examination- 
in-chief. | 

“A. Icouldn’t tell who all I seen. 

“X Y. 81. Name those you remember. 

“[ Same objections. | 

“A. Isaw William Fettrow, the miller at the mill, and ’Squire 
Drawbaugh, Daniel Drawbaugh, George Drawbaugh, Daniel Fet- 
trow, the blacksmith, and his son William, his son-in-law, — I think 
his rame is May, — William Fettrow, the storekeeper, C. S. Clen- 
dennin, and his son, and Daniel Drawbaugh’s family, — his wife and 
children. 

“X Y. 82. Whom did Daniel Drawbaugh’s family consist of ? 

“A. Ican remember of three girls and one boy; and his son-in- 
law, William Sheeley. 

“X Y. 83. Is Mrs. Sheeley Mr. Drawbaugh’s daughter Laura? 

“A. I think it is Laura; she is the oldest girl. 

* XY Y. 84. Where did you spend the bulk of the day Sunday ? 

“A. Down in Dan Drawbaughs shop. 

“X Y. 85. Who was there? 

“A. Daniel Drawbaugh, George Drawbaugh, William Fettrow, 
the blacksmith’s son, Fettrow’s son-in-law, my brother Abraham, and 
Mr. Heiges, who works in the shop. 

* X¥ Y. 86. Where did your brother Abraham spend Saturday 
night ? 

“A. I think at George Drawbaugh’s, in Milltown. 

“X Y. 87. While you were there at that visit, Daniel Drawbaugh 
referred to your testimony, that you had spoken of his talking ma- 
chine to the Hardestys when you went West in tke spring of 1877, 
did he not? 

“A. I don’t remember. 

“ X YQ. 88. He asked you to go and see the Hardestys, and find 
out what they remembered about it, didn’t he? 

“A. Yes, sir, I think he did. 

“X QY. 89. There was considerable talk during that visit, about 
this case and about Drawbaugh’s talking machine, was there not? 

“A. Yes, sir. 

“X QY. 90. Dan Drawbaugh said that his side would surely win 
the case, and that he should remember his friends, did he not? 

“A. I don't remember that he said that his side would surely win 
the case, but he sard that he would remember his friends. 

“X Y. 91. Did your brother Abe go West when you did in Jan- 
uary ? 

“A. No, sir. . 

“X Y. 92. About how long afterward ? 

“A. I don’t remember; it was quite a while. 
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“Redirect by Mr. Hill: 


“Q Q. 93. When Mr. Drawbaugh asked you to go and see the 
Hardestys and find out what they remembered, you had already had 
the conversation with your sister, Mary Evans, about your Philadel- 
phia testimony, had you? 

"A. Yes, er. 

“Q Q. 96. I mean, did you intimate to Mr. Drawbaugh, at that 
time, that you had begun to have some doubts about the correctness 
of your testimony at Philadelphia? 

“| Objected to as leading. | 

“A. I don’t remember.” 


In view of all this, no other conclusion is possible than that Dit- 
low’s own recollection, when he took the stand for defendants, was 
precisely the same as when he testified for complainants; and that 
while he may not have lacked the disposition, he did lack the hardi- 
hood to swear to any different story, as of his own knowledge or 


memory. 
A large number of the complainants’ witnesses have been personal 


friends of the claimant. Several of them have been recalled. 
Once and only once the defendants undertook to make an attack on 
the complainants about drilling witnesses, and so far as counsel was 
concerned they got just about the truth of the matter. Joseph 
Ditlow testified as fullows (p. 523) :— 


*@. 19. Did you get any instructions from them as to how you 
were to give in your testimony? If so, what? 

“4. Yes, sir; we were trying to fix dates ; he would ask me ques- 
tions about dates; I couldn’t remember; I could guess at it, so and 
so. He told me when I went on the stand not to guess at it, — give 
a straight answer. 

*@. 20. What do you mean by ‘a straight answer’? 

“ [ Objected to as asking for the witness’s opinion. | 

*A. Not to say ‘I believe it was so, or I think it was so,” but to 
say it either was so or was not so. 

“NX Q. 36. Mr Storrow cautioned you that upon the stand you 
should not guess, nor say you guessed, but should answer positively 
one way or the other, if you knew; and if you didn’t know, say 
that you didu’t, and not guess about it. Is not that the fact ? 

°4. Wea.” 


Then they tried about Mr. Comfort, and Ditlow testified (p. 
524) :— 
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“@. 21. While you were there at Philadelphia, did or did not Mr. 
Comfort prepare for.you a written memorandum of dates? 

“A. Yes, sir; he did. 

“@. 22. What did he tell you to do with it? 

“A. He told me to read it over and study it, so that I will have 


it by heart.” 


“X Y. 35. You have been examined about some conversation 
you bad with Mr. Storrow at Philadelphia, last winter, with refer- 
ence to some dates. The dates that were particularly referred to in 
that conversation were dates of the particular places and persons at 
and for whom you worked during the last ten or fifteen years, were 
they not? 

* A. Yes, sir. 

* X QY. 37. The dates on the paper, which you say Mr. Comfort 
gave you last winter, were dates of the different places you worked 


at, were they not? 
“A. Where I worked at and trapped in winter time.” 


The dates referred to were quite immaterial, and the witness was 
not asked about them. | 

If Joseph lacked assurance in turning around, his brother Abraham 
did not. He and Joseph were first visited by the complainants in 
June, 1882, and both then said that they had seen none of the in- 
struments and had heard nothing of any talking machine. They 
thought it over; Joseph went to see the Hardestys (defts, iii, 
surbtl, 526) ; then they were visited again and were still of the same 
mind ; more time elapsed, and when they testified in Philadelphia 
they had thought it over for seven months. 


No. 283. Abraham Ditlow, defts, iii, surbtl, 876. — Brother 
of Joseph; Dec. 30, 1882, he testified in Philadelphia for the com- 
plainants (complts, ii, 967) that he first heard that Drawbaugh had 
a talking machine in the spring of 1877, from George Drawbaugh, 
at Fry’s store. Fry did not begin to keep the store till 1876. He 
had been at Drawbaugh’s shop a good deal as well as continually 
about the village from boyhood, and so far was a good witness. 

He now testifies for defendants that he saw Drawbaugh’s talking 
machine for the first time in 1874; was at Drawbaugh’s shop during 
the whole of that winter; got a kind of sideboard or “ safe” made 
there for his sister, Mrs. Evans, and also a tent and stove to go 
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trapping; both were made in Drawbaugh’s shop by George Draw- 
baugh; does not remember the exact time when the safe was made, 
but it was soon after her marriage (September, 1874) ; it might 
have been a month; does not thiik it was longer. The stove and 
tent were made first. George Drawbaugh made the safe out of a 
bureau which witness’s mother had. While the safe and tent and 
stove were being made witness was in Drawbaugh’s shop “ most of 
his time” (ans. 35, p. 879). And they were “all winter 
that safe (ans. 72, p. 884). 

He was asked what knowledge he had of a talking machine while 
the stove and tent were being made, and answered (p. 879) : — 


99 


making 


“A.36. Iwas there in the shop; and while George Drawbaugh was 
making the stove, Dan he was experimenting on a new machine ; and 
he got George and I to go down-stairs and listen. And he talked to 
George; and then George told him to talk to me; that I would 
listen. We had lots of tun in them days with Dan. He wanted to 
know whether we understood. I understood it well enough, but 
George told me to tell him that I don’t understand it, and it made 
Dan awful mad. He flew up and said I was the damnedest dumbest 
man in America, and I should get out of his shop. That is all of 
that answer. 


“@. 37. Do you mean to be understood that while Daniel Draw- 
baugh was talking through his machine, George and you listened 
down-stairs at the machine? 

“| Objected to as leading. | 

"A. Yes, sir. 

“@. 38. And that when you listened you heard and understood 
through the machine what came through it? 

“ | Same objection. | 

"A. Tee, eit. 

“@. 39. And that at George Drawbaugh’s suggestion in order to 
tease Daniel Drawbaugh, you reported to him that you did not 
understand ? 

“| Same objection. } 

“A. i168, or.” 


Witness says he did not have in mind these matters of the making 
of the safe and of the stove and tent there at Daniel Drawbangh’s 
shop when he testified for complainants. That his sister, Mary 
Evans, the same woman who figures so prominently in the conver- 
sion or perversion of the witness, Jacob Evans, first called his at- 
tention to the safe, when he visited her after testifying at Philadel- 
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phia; and that Alexander Milner, at Porter County, Ind., first 
called his attention to the making of the stove and tent at Draw- 
baugh’s shop, last spring, after witness had gone West after he tes- 
tified at Philadelphia (ans. 43, p. 880). Witness alleges that he 
and his brother talked about it on the way coming back from Phila- 
delphia, and that they made up their minds that they had seen the 
talking machine before 1877; and witness told his brother that if 
they did they surely told it to some one out there in Indiana. Wit- 
ness alleges that he asked Milner whether he ever told him anything, 
and that Milner said he told him about the time they made the tent 
and stove, and that they had lots of fun with Drawbaugh. 

Witness having testified that the first time he had knowledge of 
the talking machine, so far as he is able to positively remember, was 
in 1874, is now asked what :mpression he has as to whether he had 
seen or heard of before that time, and replies : — 

“Tam satisfied that I had seen it before that; the reason why, — 
my mother and sister told me that I used to come home when my 


father was living and tell them about it; and I have reason to believe 
my mother.” 


Filial, but not according to Greenleaf. 


P. 881. “@. 47. Will you state whether or not Mr. Daniel Draw- 
baugh or any of his relatives have ever said or done anything to 
refresh or influence your memory in this case? 

“A. No, sir; they have not.” ... 


They had him pass the night with them and spend most of the 
next day in the shop talking about the case (see x-ans. 85-9, p 593, 


supra). 

Witness then says he recollects a conversation which he a. 1 his 
brother Joseph and John Free had with George W. Mumper, after 
witness’s return from Philadelphia, where he testified in December, 
1882. He says (ans. 49, p. 882) that Mumper said : — 


“He thought it was strange when he heard that we was in Phila- 
delphia and testified against Drawbaugh ; we told him that it was a 
good while, and we had forgotten it ; and he said that he had been up 
in Daniel Drawbaugh’s shop in 1874 and seen the talking machine, 
and Dan wanted him to go into partnership with him; and he said 
he was a damn fool, —if he had went in with Dan he would have 
made his fortune.” 
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Joseph’s account of this same alleged conversation, and of Mum- 
per’s remarks, is very different from this (p. 524). According to 
Joseph, Mumper said to them, “ Well, you are in this telephone 
scrape ; how do you think it’s going to go?” Joseph says he replied 
that he thought Drawbaugh would win it, and that Mumper then 
said, “I think so”; that he had it in 1874, and that was all. 

John Free was not called to give his version of the talk. 

Cross-examined (p. 883). Can’t say when this conversation with 
Mumper was; nor what day of the week it was. My recollection is 
that I listened at the talking machine a number of times; I might 
have not talked through a number of times, but I know I was there, 
and George and Dan talked through. This was spread over a 
good while. Whenever he would make something new, why then 
they would try it, — new talking machine. He was experimenting, 
and when he got something new he would go and try it to see 
whether it worked. 1 am satisfied I listened more than once, 
but a person can’t remember just how often, for J never 
paid much attention to such a thing as that. I would not 
say whether it was while George was working on the safe, but it was 
during that winter. It is my recollection that I saw them experi- 
ment after George got through working on the safe. If my memory 
is right, the safe was there all winter. I think it wasn’t taken away 
until the spring. I mean to have it understood that I took part in 
this experimenting with the talking machine while the stove and tent 
were being made also. I wasn’t doing any work that winter that I 
remember; not any more than helping George there and getting 
ready to go trapping; I might have threshed around, I[ can’t remem- 
ber that. 

After testifying in Philadelphia I stayed in the neighborhood of 
Eberly’s Mills nearly two months, but did no work. Soon after 
testifying I stayed over night with George Drawbaugh ; and we went 
down to the shop and Drawbaugh showed us some of his machines. 
“T was with a good many” persons, “ went around to see all my 
friends,” “Alfred Ditlow, Robert McCleaf and David Ditlow, my 
uncle ; my brother Samuel, and was over at my sister’s to see my 
mother and my brother Emanuel. I was at a good many more 
places than that; for I made quite a round.” 
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After I went West last spring I came on here again about the 
middle of October or along there; with the exception of a two 
weeks’ trip West, have been in Harrisburg or over the river near 
here ever since. I fetched Mr. Reed, Mr. Milner, Mr. Clifford, Mr. 
Hardesty and wife, and son and daughter, and Joseph Ditlow in from 
the West. 

I have done no work since coming here in October last. Have 
been staying most of the time at the Whitehall Hotel, Harrisburg. 
I suppose defendants have paid my board there; they said they 
would. I don’t know whether I could tell you what I have been 
doing to occupy my time; I have been loafing around; I have 
played a good bit of pool, some euchre; sometimes I would go over 
to Mr. Evans’s, and stay there awhile and visit my brother. Have 
been in Mr. Jacobs’s office a good many times; not every day; 
sometimes it would be a week that I wouldn’t get there. 

Orlando Kahney has been living at the Whitehall Hotel with me 
most of the time; was living there at defendants’ expense before he 
went onthe stand; I don’t know as he was there all the time at their 
expense. I knew that for a while he was there, and said he was at 
their expense and they stopped it off; and he hasn’t been there at 
their expense since. 

I don’t know the exact time when my mother and sister told me 
that I used to come home when my father was living and tell them 
about the talking machine, but Mr. Jacobs and some one else came 
over, either this time or last winter when I was in; I dow’t know 
which time it was, but my mother mentioned it then; my mother 
had spoken to me privately pretty often about it. I am pretty sure 
it was this winter that Mr. Jacobs was there at Jacob Evans’s place. 
It was there that my mother spoke to me pretty often about it. 

This record, with the answers made by Joseph (p. 593, supra), 
sufficiently exhibits the temptations and influences to which these 
witnesses were subjected before taking the stand for the defendants ; 
and the fact is revealed among others that before taking the stand 
Abraham was kept at defendants’ expense for over three months at 
a Harrisburg tavern, dividing bis time between the congenial occu- 


pations of “ loafing around,” “ playing pool or euchre,” and visiting 
his relatives and friends in the neighborhood of Milltowa. Defend- 
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ants’ counsel tried to break the force of this by asking the witness in 
redirect whether he had been ready to testify at any time since he 
‘ame in from the West, to which, of course, he answered, “ Yes.” 
He is also made to say that he had been notified over a week ago 
that they wanted to examine him, but something interfered to pre- 
vent it; and that about the time his brother Joseph was examined 
he had also been notified that he would be examined, but that he 
was told this programme was interfered with by an adjournment in 
order to enable Mr. Storrow to argue a case in Washington; also 
that he had been notified several times since that, but his examina- 
tion was postponed because there were other witnesses who were 
anxious to get away. or whose examination they did not desire to 
delay ; and then (defts, ili, 889) :— 

*“@. Y. 112. So faras you know, have you testified to anything 
here on the stand to-day that you did not inform defendants’ counsel 
that you were going to testify to when they first interviewed you on 
the subject last fall, except the conversation with your mother ? 

“A. I don’t understand that question. 

“@. Y. 1138. The question is whether you told us last fall all that 
you have testified to concerning Mr. Drawbaugh’s talking machine. 

"A. Yes, sir; I told them.” 

The adjournment referred to by defendants’ counsel was for ten 
days in December, 1883, and of the 154 witnesses examined in 
advance of Ditlow, the great majority were resident in the vicinity, 
and many of them were called to give brief depositions on collateral 
matters. The defendants’ counsel evidently felt that the excuses 
for the delay in calling Ditlow are not very satisfying, for they dis- 
miss the subject by expressing the opinion in the record “that it 
is none of complainants’ business whether defendant saw fit to put 
this witness on the stand at one time or another, nor is it of any 
materiality in this cause.” 

The greater thoroughness of Abraham Ditlow’s conver-ion, how- 
ever, compared with that of his brother Joseph, and the size of the 
story he tells about Mumper, seem to be in exact proportion to the 


greater length of his tarrying in and about Harrisburg and Mill- 
town. Joseph hardly pretends to have changed his recollection, but 
is content to say that he believes, from the character of other wit- 
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nesses, that they are probably telling the truth. Abraham says as 
much about his mother and sister, but now professes a lively recollec- 
tion about the talking machine. The difference between his former 
deposition and the present one is not upon a mere question of dates. 
He then had no knowledge of the talking machine, except having heard 
of it from George Drawbaugh. Now he pretends to a whole winter 
spent in the shop and very frequent experiments with it. It is im- 
possible that when he testified at Philadelphia, after seven months 
to think the matter over in, he could have forgotten such an occu- 
pation, if it had ever taken piace. Nor if true, is it conceivable that 
George Drawbaugh, when on the stand, should make no allusion to 
it: yet George tells no such story, but testifies, on the contrary, 
that from 1874 to 1877 he wasn’t much in the shop, only what short 
time he worked for the Axle Company in 1875, and that he cannot 
say what Daniel was doing during that time (defts, 1, 625, 629). 
That Daniel Drawbaugh himself has no recollection of any such 
state of affairs as now testified to by Abraham Ditlow is evidenced 
by the cross-examination of Ditlow when testifying for complainants, | 
Nothing of the kind was suggested in Ditlow’s cross-examination. 
Moreover, it appears from the depositions of both Abrahaww and Joseph 
that Abraham spent a Saturday night with George Vrawbaugh, and a 
large part of Sunday with all of them at the shop. \ If Daniel or 
George had the slightest recollection of this long winter of experi- 
ment they would have mentioned it then. Yet Abraham’s express 
testituvuy 13 that none of Drawbaugh’s family did anything to refresh 
his recollection (ans. 47, p. 597, supra). He says that it was only 
after he got to the West that it was brought to his mind by Milner. 
It is plain from his answers that he is swearing to generalities with- 


out any real recollection. 


No. 219. Alexander Milner, defts, iii, surbtl, 512. — Age, furty- 
seven; Porter County, Ind.; farmer. First knew Abraham Ditlow 
in 1876. In May or June, 1876, Ditlow mentioned Drawbaugh’s 
talking machine. Said he had seen it, when he went down to see 
about getting a stove made to go trapping with. Said Drawbaugh 
told him he had invented a talking machine, and that he would 20 
down below, and for him to stay up there, and he would talk to him. 
After Drawbaugh started down Ditlow said he followed him down. 
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He said after he got down there, he (Drawbaugh) asked him why he 
didu’t stay up. He said he thought he was just fvoling him; that 
he didn’t suppose he had any such thing as a talking machine. 
Drawbaugh then called him to a bench where he had it, and told 
him he would show him what he had; don’t recollect anything more 
that Ditlow said then, only that wires ran up through the floor. 

Ditlow said he was all the time joking Drawbaugh about one thing 
or another. Ditlow didu’t suppose he had invented any such thing 
(defts, ill, 514) :— 

**@. 10. Do you mean, didn’t suppose so when Drawbaugh first 
wanted to show it to him, or when Ditlow was talking to you? 

A. I don’t know which he meant. I suppose when he was in- 
venting it, probably.” 

That is (if we are to take this witness at all), Ditlow, though long 
intimate at the shop, did not believe in the winter 1874—5 that 
Dan had invented the telephone. This is bad for the claimant’s 
story. 

: Abraham Ditlow said that Drawbaugh had no patent on his talking 
machine, that he was too poor to get one on it. 

Ditlow aiid his brother- have both lived in the same place — 
Wheeler, Porter Caunty —ever since he went West in 1876. All 
the talk with all these Wheeier witnesses may have been in 1877; 
the date rests purely in memory. it is striking that none of them 
recurred to it when telephones became known, If the talk was before 


that. 


No. 220. C. B. Clifford, defts, iii, surbtl, 515. — Age, thirty- 
four; Porter County, Ind.; farmer. Got acquainted with Abraham 
Ditlow in the spring of 1876. In May or June of that year, when they 
were ploughing together, Ditlow said that there was a man in the East 
who had invented a talking machine; called his name Daniel Draw- 
baugh; said he could talk through the shop with it; that he (Ditlow) 
had seen it; all witness can remember of Ditlow’s describing it, — 
there was a glass tumbler attached to one end of it. By the way he 
told it, he (Ditlow) had seen it some time before that ; but he didn’t 
say any certain time. Ditlow said that when he left there he told Dan 
that he hoped he would get a patent on it, for he thought there was 
money in itfor him. He said Drawbaugh told him he was too poor ; 
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that he couldn’t get it done. Ditlow told witness that Drawbaugh 
had invented clocks, and had made a stove fur them for trapping. 
Witness never had any other conversation with Ditlow about the 
talking machine prior to the time Ditlow went to Philadelphia to 
testify in December, 1882. 


The testimony of Milner and Clifford, if competent for any pur- 
pose, is so only as to the alleged fact of Ditlow’s mention of the 
talking machine to them. As to the alleged nature of Ditlow’s de- 
clarations to the parties respectively, nothing need be said, save that 
they do not appear to be very consistent. Milner’s story of what 
Ditlow said to him implies that Ditlow had no faith in the talking 
machine, but regarded it as a huge joke seven years after the time 
when the defendants allege complete success ; while Clifford’s story 
represents Ditlow as recommending Drawbaugh to patent the thing, 
as “he thought there was money in it.” Clifford’s story is, in some 
respects, more particular as to what Ditlow “ said” he saw, than is 
Ditlow’s own story as to what he saw. 

As most of Ditlow’s time since 1876 has been spent in the West, 
in the vicinity of where Milner and Clifford live, the most charita- 
ble supposition is that Ditlow’s communications to them were made 
ata later date than that testified to by Millner and Clifford, who 


give no satisfactory reasons for fixing upon 1876 as the time. 


No. 195. Emanuel Ditlow, defts, iii, surbtl, 389.— He is a 
brother of Joseph and Abraham Ditlow and of Mrs. Mary Evans. 
He lived at home with them up to 1873, and when asked whether he 
cannot say that Drawbaugh’s talking machine was a matter of com- 
mon conversation in and around Milltown, he assents to the leading 
propositions stated to him by defendants’ counsel, and that is about 
the whole of his testimony. The witness has got nothing to fix any 
date by, and has lived all his life on the edge of the village. 


The Kahney Family. 
The father and four sons have testified in this order: — 
No. 27. Jra D. Kahney, defts, i, 210. 
No. 39. Norman W. Kahney, defts, i, 288. 
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No. 53. Orlando B. Kahney, complts, ii, 990. 

No. 166. Orlando B. Kahney, defts, iii, surbtl, 224. 
No. 169. Augustus Hahney, defts, iii, surbtl, 254. 
No. 1384. John Kahney, complts, iii, 2033. 


The father, John Kahney, lived in Milltown from the spring of 


1871 to the spring of 1875; then he moved to Martin Best’s tenant 
house a mile away until the spring of 1879, and then to White Hill, 
a mile ora mile and a half away. The sons all lived with him ex- 
cept Orlando, who during most of the time was hired out all summer 


to W. Sadler and W. Walters. 


No. 27. tra D. Kahney, defts, i, 210. — Age, thirty-two years ; 
called by defendants in chief. Had known Drawbaugh twenty 
years. Says that he first saw talking machines at Drawbaugh’s shop 
between 1871 and 1872; they were F and B; that he heard distinctly 
what was said at different places; that from then down to the sum- 
mer of 1880 he was constantly at the shop; sometimes every day, 
sometimes every week, and sometimes every month ; that he saw the 
old and the new machines together; that in 1873 and 1874 he heard 
talk through A; that it was a couple of years after he saw A before 
he saw D and E. As the date alleged by the defendants for A was in 
the late fall of 1874 (see Smith, p. 27, supra), and as this witness 
was a very constant visitor, his testimony thus put D and Ein the 
summer or fall of 1876, about where Springer (pp. 57-9, supra) put 
them, and much after Mr. Bell’s patent. Since these two constituted 
the first practical apparatus, this would not do. So there ensued one 
of those scenes which show that the defendants know that the so- 
called recollection of their witnesses is nothing but a piece of guess- 
work on the impulse of the moment, except where shaped by 
previous training, —to be believed if it helps their case, to be 
rejected if it does not (p. 213) :— 

“@. 36. Whatis your best recollection as to how long it was 
after you first saw A before you saw these two, D and E? 

“A. It was a couple of years. 

“YY 37. Do you testify to that with certainty, or only as to your 
best recollection ? 


“T Objected to. | 
“A. To my best recollection.” 
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* « * 4 
He continues : — t 


“ Q. 38. Please look at the machines now shown you, marked 
‘G, K, L, M, N, O,’ and state whether you ever saw them, or any 
of them, at Mr. Drawbaugh’s shop, and if so, can you give the ! 
time? 

“A. I may have seen all the machines, but, of course, I couldn’t 
give the times when I seen any of them.” 


Then"he says : — | 


“@. 47. Do you recollect seeing Mr. Drawbaugh working in his 
shop late at night on the talking machines, at any time or times? 

“A. Yes, sir. 

“@Y. 48. How often do you remember that occurrence ? 

“A. I hardly know how often; I have been there so often at 
night that he has been working on them, that I would hardly know. 

“@. 49. From all you saw of Mr. Drawbaugh and his work, 
from 1872 down to 1880, what invention would you say that he a 
was principally working on and giving his attention to during all s 
that time? 

“A. I would say the talking machine. 

“X Y. 50. What other inventions did he give attention to dur- ) 
ing that time? / 

“A. He was working at the molasses faucet for one that I know. 

"XX Y. 51. Do you know of any others that he was giving much 
attention to during that time, and if so, what were they? 5 

“A. No, sir; I know of none, for my part.” 

“X Y. 54. How did you happen to be there so often, nights? Tt 

“A. Because I live right close there, and I used to go there to ; 
pass the evening.” | 


hear bas 


Durirg those years from 1872 to 1880, it is certain that Draw- 
baugh spent much more time on the clocks and other machines 
enumerated on pp. 329 et seq., supra, than he did on talking ma- 
chines; yet this witness, an almost daily visitor, pretends that he 
saw him all the time at work on the one and knew nothing about the 
others; that is romance, —such clear recklessness of statement in 
favor of what he thought he was wanted to swear to as to amount . 


to falsehood, — it is not memory. 

It is a noteworthy and suggestive fact that this witness, who fig- 
5 ures as a constant visitor at Drawbaugh’s shop down to 1880, does 
not pretend to have heard any talk, at any time, through Exhibits 
D and E, the only instruments out of all those pretended to have 
been made prior to Bell’s patent which are practically operative 
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talking machines. He says he heard speech distinctly throngh F and 
B; he did not; they cannot talk. 


No. 39. Norman W. Kahney, defts, i, 288.—Age, twenty-three ; 
called by the defendants in chief. First lived in Milltown in 1871 
(ans. 10, p. 288), and was then, therefore, thirteen years old. Says 
that he first talked through the talking machine in 1872 ; cannot rec- 
ognize the instruments. He thinks he did not visit Drawbaugh in 
1873 or 1874; was at the shop in 1875 and 1876. Has in his mem- 
ory one special visit in view which he made during that time. That 
special visit was in 1876 (ans. 33, p. 290). Then Drawbaugh 
showed him A; held it to his ear and heard Drawbaugh, who was 
in another room, speak. This was in the evening. Did not see the 
instrument on the other end. Has been there frequently since 1876 
till the present time (ans. 49, 50, p. 291). Does not know whether 
he saw A or not in these subsequent visits; may have seen other in- 
struments, but did not know whether they were for talking or not. 
Does not remember anything that Drawbaugh said to him after that 
time; he did not say anything about patenting them or putting them 
in use after 1876. 

If the witness is to be believed, he distinctly remembers a specific 
visit some time in 1876, when he heard speech through A. At the 
time when he thus says A was used, D and E are said to be in exist- 
ence for more than a year. Drawbaugh expressly testified (defts, ii, 
1046) that A did not work well with a magneto transmitter, and 
the only battery transmitter pretended up to that time was F; he 
also testified that A was much inferior to either D or E. Once in 
possession of D and E it may be taken for granted that Drawbaugh 
never used A with any transmitter for the purpose of exhibition, and 
that he certainly never used F and A together for the purpose of ex- 
hibition after be had D and E. The New York tests and his own 
testimony show this. If this witness listened at A at the time he 
professes to distinctly remember (1876), then D and E did not exist 
at that time. His brother Ira confirms this by showing that, being 
there almost daily, it was the fall of 1876 before he saw D and 
EK (see p. 604, supra). 
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These two witnesses, so far as they are worth anything, therefore, 
prove that D and E did not exist in the spring of 1876. 

This witness has evidently mixed the clock and telephone in his 
mind. With reference to the later visits of 1875 and 1876, he says 
(p. 289) :— 

“@. 27. Please tell us all he said in reference to his talking 
machines. 

“A. He said that the machine was operated by electricity — by a 
battery ; he said that he had intended to try them, to put them on 
test from his shop along the creek; he said — he spoke of run- 
ning a line, and get a man from Mechanicsburg to go in partners 
with him to have the thing patented; that is about all I can remem- 
ber that was talked at that time. 

“@. 28. During these visits in 1875 and 1876, have you in your 
memory any special one in view? 

"i. Toh, oe” 

According to this answer, one of the statements made by Draw- 
baugh was, that the instruments at that special visit in 1876 which 
he has in mind and along about that time operated by a battery. The 
only battery instrument alleged to exist then was the transmitter F, 
and Drawbaugh certainly would not have referred to that as his 
machine or exhibited it if he had the magnetos D and E. 

Again, the witness says that Drawbaugh spoke of a man in 
Mechanicsburg going as partner with him. There is not a pretence 
in Drawbaugh’s testimony that he ever thought of having or asked 
any Mechanicsburg man to join him about the talking machine, but 
in the fall of 1876 he did expect Mr. Shapley of Mechanicsburg to 
go partner with him in the clock, and they made a preliminary writ- 
ten contract to that end, in November, 1876 (Shapley, p. 416, 
supra). 

This witness is useful to the complainants in another matter. 
George Drawbaugh said that his first knowledge of the talking ma- 
chine was when his uncle was helping him to paint Sadler’s wagon, 
and they attempt to fix that date as 1870 (p. 198, supra). We 
showed very clearly that Sadler did not have his wagon till 1871 
(p. 199, supra). Drawbaugh testified (ans. 171, defts, ii, 809) that 
when painting that wagon he had C on the bench, and that “a boy, 
Norman Kahney,” came along. Norman Kahney was then thirteen 
years old; he first lived in Milltown in 1871 (ans. 10, p. 288). 
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No. 53. Orlando B. Kahney, complts, ii, 990. — Age, thirty 
years; residence, Illinois. Called by the complainants at Philadel- 
phia, Jan. 2, 1883; he testifies that his acquaintance with Drawbaugh 
was ever since 1871. In the spring of 1876 he helped to move 
Drawbaugh to Mechanicsburg; and in the spring of 1877 helped him 
to move back again. Says that at least fourteen horses were used to 
haul his household stuff up and sixteen horses and perbaps another 
team to haul it down. Used to eall at Drawbaugh’s house more 
particularly after he moved from Mechanicsburg to Milltown. It 
was well furnished; carpet on the parlor; parlor organ; base 
burner stove. The daughters and children of the family were as 
well dressed as anybody. Knew of Drawbaugh’s selling a secretary 
tu Reneker after he moved down in the spring of 1877. “He had two, 
he said, and didn’t need but one” (ans. 34, p. 993). “I think the 
one he sold was one he made himself.” He then testified that he 
was at Drawbaugh’s shop a great deal, and stated the circumstances 
which led him to frequent it. Said that he first heard that Drawbaugh 
was at work on the talking machine at a time which he stated was 
svon after he came home from the Centennial, which the hotel regis- 
ter at Philadelphia shows he visited Oct. 31, 1876. Drawbaugh told 
him this in the machine shop when tulking about the machinery at 
the Centennial, but he did not then see any. He then testified that 
he took a boat ride with Drawhbaugh’s daughter and another young 
lady on the same day. It subsequently appeared that the boat ride 
could not have been until after the first of April, 1877. So that his 
first knowledge of the talking machine may have been in the fall of 
1876, or may have been in 1877 (pp. 994, 1001). The witness after- 
wards saw a talking machine at the shop, and Drawbaugh asked him 
to listen at it; so far as he can remember he did not understand 
what was said. This was when he went to Drawbaugh’s to borrow a 
sledge, as he was going to work to quarry stone for Sherbone, which 
was in the beginniig of 1878. This was the first time he had seen a 
talking machine. The instrument he listened at was “a dark-colored 
piece of wood and had a mouthpiece on, — round” (ans. 87, p. 998), 
but he cannot identify it. Has at some time seen F and B there; 
does not know when, and did not know what they were for. At 
some time saw a box witha bell. Does not recognize H as that box: 
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thought it was part of a clock. Has seen something like A at Draw- 
baugh’s. Does not remember when he saw the things like F and B \" 
and A, — whether it was before or after Drawbaugh first spoke to | 
him about a talking machine. 
He was cross-examined with great vigor as to all manner of de- 
tails. The cross-examining counsel had Drawbaugh handle the 7 
various exhibit instruments, and put H and others against the wall I | 
of the room (p. 1015), and then endeavored in every way to try to J} f 
get the witness to say he remembered that he had seen them, par- | 
ticularly to remember that they were instruments that were used i 
when he heard speech, but the witness could find nothing of the kind 
in his recollection. 

' The cross-examination, which extended over most of two days, 
was such that it certainly would have aroused his recollection, if he 
had ever seen the instruments. It is important to notice, however, 
throughout this long cross-examination, that the defendants’ counsel, 

vith Drawbaugh by his side, never once put to the witness a specific 


wes ok A, a St TTR 


jastance or time or circumstance of hearing or seeing or knowing 
anything of the talking machine. It is clear, therefore, that Draw- 
baugh had no recollection of any specific instance. 

In November, 1883, the defendants recalled this witness in sur- 
rebuttal (defts, ili, surbtl, 224), and he then undertook to change k 
his testimony entirely. He said that in 1875 he worked for Wilson 
Walters as hireling, and that his fellow-laborer was Milton Base- 
hore ; that in July or August, 1875, they went to Drawbaugh’s shop 
to grind cradle scythes ; that then (p. 226) 


SIO MES ReMi dare cite. 
a Lape =p 


“Drawbaugh took me to one corner of the shop, and he picked 
up an instrument there with wires attached to it — at least I thought : 
that it was wires; he told me to place it to my ear, and I done so; 
he went out of the shop; I don’t know whether he went out of the 
i shop or not, — yes, he did. He went out of the shop by the lower 
door, and I heard his voice by or through that instrument.” 


so He says that he understood what was said. This was on the first 


floor above the basement. Says that the instrument was “two inches 
across or two and a half or maybe a little more,” and so far as he 


© em heey: eye hie dale 


remembers, “round, flat on two sides, with a hole on one side as a 
mouthpiece” (p. 227). He does not identify it. Says that late in 
the fall, after leaving Walters, and while working for J. Best, he 
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as at Drawbaugh’s shop, and Drawbaugh asked the witness to lend 
him $75 or $100 to get his talking machine patented. 

He says that he had forgotten all these things when he first testi- 
fied, and the memory of them came back to him after he went West, 
and that what caused them to come back to his memory .was “study- 
ing over being in Philadelphia and all about it.” (P. 230):— 

“@. 49. And you wrote to Mr. Drawbaugh informing him of it 
in order that no injustice might be done by the mistake which you 


saw that you had made at Philadelphia; is that the way of it? 
'* A. 20.” 


The witness had been visited in the West by the complainants 
seven months before he first testified. He had thought it over dur- 
ing that time. Nothing cf this kind came to his recollection then. 
He was rigorously cross-examined and nothing of the sort came to his 
recollection, nor to the recollection of Drawbaugh during all that 
time. Finally, he says, it did come to his mind after he went West, 


and a powerful sense of justice led him to write to Mr. Drawbaugk 
Feb. 1, 1883, a letter, printed on p. 225, stating that “ last 
night it came to my mind the first that I ever heard of a talking 
meshien, it was in seventy-five, and know exactly when it was or can 


find out with very little troubel.” 

That this man, living in the village and a constant visitor at the 
shop, first heard of it in the summer of 1875, flatly contradicts the 
story they allege; for they say that it had then existed and been 
unlversally known for seven years, and that this man’s brothers had 
known it three years. 

It turns out that after testifying in Philadelphia he went to Cum- 
berland County and made a visit there; saw Drawbaugh a number 
of times; went to his house and saw his family. After writing to 
Drawbaugh that he saw a talking machine in 1875, he wrote to the 
complainants’ counsel the following letter, p. 243: — 

TrriuMPH, March the 8, ’83. 


FRIEND STORROW - 

I thought I would rite you A few lines to let you 
know that I got home all right and am feeling as good as ever and to 
let you know that I herd from Dan and that he wants me to Come 
back again and I have thought over some of my deposition and I find 
that I have have testified to some things that I wasnt right about 
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and would right them if I could or would get A Chance and hope 
that I will I do now believe that thare was a telephone thare as far hi 
back as 1873 and know thare was and am glad that it has come to | 
my reckalection and am very sorry that I have give in the evedens 
that I have I have had telephone on the brain ever since I got back 
and I want you to wright to me and tell we what I had beter do | 
can keep out of their way if you say so dont fale to right and give | 
me advise and tell Comfort that I still Play seven up sometimes with , 
this I stop your if 

Friend Ortanpo B. Kanney. 


Adres Triumph Lassalle County Ill. 


Getting no answer to that, he wrote another letter : — 


WarRNER House, 
‘ Henry Kerrey, Proprietor. 


Menpora, Ill., May the 23, 1883. ‘ 


Friend Storrow I thought I would rite you aad let you know 
that I am geting along well and to ask an advise of you whether I & 
had better or not com and testify on the other side Dan he says he 
wants me to come rite and let me know what you think about it. 


- 


OrLANDO B. KAHNEY. 


, 

Adress Mendota Lasalle ; , . 
County | 
lll. | 


There was but one meaning to these letters. He had offered to 
one side to contradict his former testimony, and now offers to the 
other side not todoso. None of the controlling sense of justice 
ostentatiously held up on his direct examination. Of course he never 
received from the complainants any answer to them, nor any com- 
munication whatever afterwards. j 

: It is worth noticing that on the Ist of February, he wrote to 
Drawbaugh that he first heard of the talking machine in 1875. A 
mouth later he wrote to the complainants that it was in 1873 and that 


eek ——_ 


“he knew” it was. The defendants’ counsel had to try to get him aq 
to explain why his recollection was so unstable, and he testified (p. 
243) that the visit he referred to as.that of 1873 was a different one 


from the one referred to in the letter to Drawbaugh, and not a mere 


mistake of date. On re-cross examination he took that all back and 
said (p. 247 xx 189) that he did not see any talking machine in 1873. 
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No. 147. Milton Basehore, defts, iii, surbtl, 116.— Age, twenty- 
six years. Is called to confirm this new story of Orlando Kahney, 
and says that he was with Kahney on that visit to Drawbaugh’s 
shop to grind cradle scythes. After finishing grinding the scythes 
“we remained a short time”; “ we looked at the machinery, and then 
we talked over what he called the talking machine” (ans. 17, 18, 
p. 118). Then the“ we ” dwindled at once; it was Orlando Kahney 
who listened while the talking was going on (ans. 19). Drawbaugh 


was some place else; witness did not see him. Witness had a talk 


with Kahney going home that day. Kahney told witness that if he 
had been with him, he would have heard Drawbaugh talk over a 
wire. 
Asked by a leading and suggestive question to explain what he ha 


, 


meant by the phrase “if I had been with him,” witness says he was 


in the shop, but not close to Kahney; witness had his mind turned 
towards the other machines; was looking at them. 
Then he testified (p. 119) :— 


“A. 23. He told me Mr. Drawbaugh was at his house while he 
was talking over the wire.” 


“@. 29. From the conversation that you had with Mr. Kabney, 
as you and he were going home from Mr. Drawbaugh’s shop that 
day, did you at that time form the impression that Mr. Kahney had 
known about Mr. Drawbaugh’s talking machine before, or that it 
was something new to him which he had never before known about ? 

“ | Objected to as calling for incompetent testimony, and because the 
subject has been exhausted by the previous answers. | 

“A. I supposed he knew it before, the way be talked. 

“@. 30. Do you at this time remember what he said that gave 
you the impression that he knew it before? 

“ [Same objection. |' 

“A. The way that he told me that the wire was from Draw- 
baugh’s house to the office there or room that we were in.” 


All this is hardly more than hearsay. The witness did not listen 
at any machine; he would have done so if anything could have been 
heard; he does not pretend to describe or identify the machine. If 
he proves anything he proves that Kahney knew of it before. 
Kahney wrote to and testified for the defendants (ans. 8, p. 226) 
that his visit with Basehore (whenever it was) was the first time , 
“that he ever heard” — “the occasion when he first knew” of a talk- 
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ing machine. Basehore also proves by the two answers quoted, if 
he proves anything, that the line was from Drawbaugh’s house to 
his shop. No such line existed in 1875; if it ever existed it was 
only as a line running to the house or part way to the house, and 
first put up in the winter of 1877-8. (See p. 410, supra.) 

Kahney, when on the stand for complainants, was cross-examined 
by defendants to show (complts, ii, 1010) that he had no knowledge 
of electricity and no capital, — he was hired at $15 a month, — and 
was therefore not in a position to aid Drawbaugh, either by making 
suggestions or by furnishing money to get a patent. These questions 
would certainly not have been put to Kahney if Drawbaugh had had 
the slightest recollection of ever having asked him for a loan to patent 
the talking machine. 


No. 148. Wilson P. Walters, defts, iii, surbtl, 121. — Testified 
that Basehore and Kahney were in his employ several years ending 
in 1875. Was not asked whether they ever spoke about telephones 
or whether he ever knew about any. Being subsequently called 
by complainants (complts, i, 2030), together with his wife, both 


testify that neither Kahney or Basehore said anything about a 
talking machine at Drawbaugh’s ; dves not think he would have for- 
gotten it, if either of them had mentioned it; and that he never 
heard that Drawbaugh had invented a talking machine, or had one 
at his shop before this case commenced. Now Mr. Walters is a re- 
spectable man, of substance ; has lived not far from Milltown for about 
twenty-five years, and is a man to whom Drawbaugh would be much 
more likely to turn for a loan to have an invention patented than to 
a day laborer like Kahney. 

The defendants then ventured upon another one of the Kahney 
family with perhaps worse results. 


No. 169. Augustus Hahney, defts, iii, surbtl, 254. -— Twenty- 
eight years old; laborer. ‘This witne-s is one of the striking ex- 
amples of the manner in which training and surrounding influences 
can produce a witness of the kind the defendants repeatedly offer. 
There are no instruments alleged in the case of such importance as 
D and E, for it cannot be pretended that any of those which come 
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before them in the defendants’ programme amount to practical instru- 
ments. Augustus Kahney, now produced in rebuttal in November, 
1883, testifies that he worked for the Axle Company early in 1875 
cleaning up and preparing the shop before the Axle Company act- 
ually began to work and before any axles were made; that he saw 
Drawbaugh’s talking machine in the room upstairs. He undertakes 
to describe them, and finally very dramatically is requested to go with- 
out counsel to the examiner’s room and select the machines he can 
identify as those seen at that time, from the whole collection. Of 
course he had seen them recently ; it needed no more training than a | 
circus poodle has to do this; but he went through with the exhibition 

and reappeared with A and E. If all this came from a witness 

of reliable memory it would have a great deal of value, for their wit- 

nesses to D and E in the spring of 1875 were few and weak; but 

presently upon cross-examination it appeared that between the spring — 
of 1880 and the fall of 1881, that is, while the defendants were tak- | 
ing their testimony in chief, Drawbaugh and Mr. Jacobs and Mr. 
Bowman went twice to this Kahney to see if they could not get him 
to remember something, that he might be a witness, and the result 


was that they did not call him. 

Again, —and the defendants introduced this in chief, — six months 
before, in May, 1883, Mr. Comfort, for the complainants, had an 
interview with this Kuhney, at the United States Hotel at Harris- 
burg, and showed him some instruments; and the witness testified 
in chief that he told Mr. Comfort that he had seen an instrument like 
that shown to him, but the defendants carefully avoided asking him 
if he told Mr. Comfort when it was he saw it. Upon cross-exami- 
nation it appeared that at that interview with Mr. Comfort, 
Kahney did state very fully his recollection about the subject, and 
that his statements were written down, were read over to him, and 


by him signed ; and when the paper is produced and read he does 
not pretend that he failed to understand it, and he admits that he 
believed it to be true. That statement (printed p. 262) is: That 
he worked for the Axle Company nine or ten days in the spring of 
1875; that “at that time Dan had no talking machine to my knowl- 
edge”; that he lived on Martian Best’s Creek farm during the year 
1879; that he was at Drawbaugh’s shop a great many times and saw 
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a considerable number of his inventions which he names, such as ma- 
chine to ring. bells; machine to tell how much electricity was ina 
man; nail machine; bag folder; insulating machine; cider mill; 
shocking machine; electric clocks; but first saw a talking machine 
at Drawbaugh’s shop, while he resided at Martin Best’s farm between 
April and August, 1879, and that the machines he then saw looked 
something like E and something like A; and that he never heard bis 
brothers talk about a talking machine. 

So that this witness, who in his direct examination appeared to be 
a fairly good witness to a very important point, knew nothing about 
telephones material to the case in 1881, when the defendants first 
solicited him to testify, and, six months before he came on the stand, 
declared in writing that when he worked for the Axle Company in 
1875, — the time about which he is now called to testify, — he is sure 
he never saw any telephones, but first knew of them in 1879. But 
afterwards it came to his mind that he knew all about them and saw 
them while he worked for the Axle Company. 

It will be impossible to find a more outrageous case of a witness 
whose imagination and feelings have been worked upon until he has 
been brought by some influence to testify pusitively to facts which 
it is certain both from his interviews with the defendants and their 
counsel in 1881, and from his positive written statements in 1883, 
were either entirely outside of his recollection or distinctly contrary 
to it. It does not help him that he is O. Kahney’s brother. 

One fact stated in his written statement is worth noticing, be- 
cause he is not asked on the stand to deny it and does not deny it, 
and that is, he never heard either of his brothers say anything about 
a talking machine. 

He testified that in August, 1877, he was at Drawbaugh’s shop, 
and saw telephones, and as he came out our witness, Amos Frown- 
felter, went in— with the inference that Frownfelter saw them there. 
This is too late to affect either of our patents ; we then had 1,000 tele- 
phones in use. But Frownfelter had been talked with by the defen- 
dants and called by them on other topics; they had called several 
witnesses merely to prove the existence of telephones there at later 
pericds (Levi A. Bowen, defts, 1, 483; W. D. Shoop, ib. 484); if 
Frownfelter or Drawbaugh, after their talk or during Frownfelter’s 
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cross-examination, had remembered such an occurrence it would have 
been mentioned. Against those facts Augustus Kahney only hurts 
himself. 


No. 134. John Kahney, complts, iii, 2034. — The father of the 
preceding; called by the complainants in rejoinder. A full abstract 
of his testimony is given on pp. 465-7, supra. Briefly it is, that 
he was a very frequent visitor at Drawbaugh’s shop from the spring 
of 1871 to the spring of 1875 (when he worked a day hoisting in 
the Axle Company’s machinery), and an occasional visitor after- 
wards. He saw most of Drawbaugh’s inventions, but saw no talk- 
ing machine and heard of none until about 1879. He remembers 
reading of the transmission of speech by Mr. Bell over a line eigh- 
teen miles long, after the Centennial, and that this was the first 
time he ever heard of anything of the kind. 

The testimony of this witness shows that he is an intelligent and 
observing man; that his opportunities for seeing or hearing of the 
alleged talking machine, if there was, in fact, anything of the kind 
to be seen or heard of, were ample, and that he has an uncommonly 
clear recollection of those things which he had seen or heard of. 
His testimony, therefore, is a most effective answer not only to that 
of his sons, but to much of the other testimony introduced by de- 
fendants in their so-called rebuttal. 


The Darr Family. William Darr, the father of this family, was 
a witness for complainants (complts, i, 358) and testified in substance 
that he had lived at Milltown for twenty years, down to 1870; while 
living there often visited Drawbaugh’s shop, and never saw or heard 
of any “talking machine” there. Being shown the defendants’ ex- 
hibits, he says he never saw them. (See abstract of his deposition, 
p. 489, supra. ) 

To rebut this, defendants called Darr’s wife and two daughters, 
anil the husband of one of these daughters, and their testimony is 
as follows : — 


No. 15. Mrs. Margaret Brenneman, defts, iii, surbtl, 103.—Lived 
with her father, William Darr, in Milltown until he left in 1871. 
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Married Dec. 24, 1872; worked about eight or nine weeks as 
servant in Drawbaugh’s family in the first half of 1869, while Carns 
boarded there; has never been at Milltown since 1870. Says that 
while there she heard that Drawbaugh had a talking machine; saw 
a glass; it was talked about in his family by his wife and all his 
boarders ; I am positively sure that I heard Jacob Carns talk about 
it; it was quite commonly talked about; a good deal talked about. 
Mrs. Drawbaugh opposed him about it; I talked about it with my 
father. My father drank a great deal and impaired his bodily health 
and has been a man of unsound condition since that time. My mother 
sepirated from him two years ago because he was cross in cunse- 
quence of drink; he has a nervous disease since, — St. Vitus’s dance, 
I think. It has affected his memory very much. 

Cross-examination: “ Drawbaugh’s talking machine was very 
much talked of; I heard folks speak about it; that they thought it 
would be a great thing if he could get it accomplished” (p. 108). 
Her aspersions on her father will not be believed, inasmuch as she 
and her husband lived with him from 1872 to 1875. 


No. 16. Mrs. Darr, defts, iii, surbt], 109.—Wife of William Darr. 
By grossly leading questions she is made to appear to say, or rather, 
to assent to the following: “I heard my daughter Maggie and my 
daughter Jennie speak of Drawbaugh’s talking machines while they 
lived with his family.” “My busband came in one day and said that 
Drawbaugh was speaking of making a telephone or some sort of 
talking machine that he could talk across the ocean with to other 
parts of the world, and he (my husband) told him he had better in- 
vent something to talk across the Yellowbreeches first”; “this was 
in 1866.” “ His talking machine was generally known and talked of 
among the people before we left in 1870.” “ Before 1870 Darr was 
intemperate, and his nervous system has been out of order very 
much since that time”; “he stopped drinking because the doctor 
said he would die if he did not”; “am told he is better now.” “I 
separated from him because he was abusive and did not provide for 
me.” “His reason was affected.” 

P.112. “X QY. 34. Isuppose while you were living in Mill- 


town you heard talk of quite a number of things made by Mr. 
Drawbaugh ; is that so? 
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"A. Yes, sir. 

“X @Q. 35. Tell us what they were, or those which you 
recollect. 

“A. The first was a stave cutter, a stave jointer, a molasses 
faucet, clock, and telephone. 

“X QY. 36. What kind of a clock was this of Mr. Drawbaugh’s 
which you heard of while you were at Milltown? 

“A. That I never heard the name of that I can mind of — what 
the name of the clock was. 

“X Q. 37. Well, tell us what you did hear about the clock while 
you were at Milltown. 

“A. I just heard that he was making one, and had finished it, 
and taken it out. | 
“X Y. 38. Had taken it out where to? 
“A. To Harrisburg. 
“X VY. 39. What, if you know, had he taken it to Harrisburg for? 
“A. To show. 
“X Y. 40. Was this told you by some particular person, or was 
general talk at Milltown? 
“[ Same objection. | 
“A. It was general talk.” 
“X Y. 42. This clock which you have mentioned was an electric 
clock, was it not? 

“A. I can’t remember the name of it. 

“X Y. 43. Still, you quite clearly recollect that there was gen- 
eral talk about it at Milltown ? 

"A. 16, er.” 


ct 


j 


Drawbaugh’s electric clock was exhibited in Harrisburg, but that 
was in 1878; he never exhibited any clock before; and it was a 
subject of general talk. But all this was seven years after she 
moved away. Plainly she kept up her connection with her old 
home, where her sister Mrs. Miller still lives; and her dates are 
good for nothing. 


No. 146. John M. Brenneman, defts, iii, surbtl, 114. — Never 
was at Drawbaugh’s shop; married Maggie Darr, Dec. 24, 1872; 
never stopped in Milltown; have lived with my father-in law from 
December, 1872, to the spring of 1875, at Highspire. In 1873 
heard the Darr family and George Brown’s wife speak about Draw- 
bangh’s being smart and getting up different apparatus — the clock 
and telephone; heard him speak of it different times. 
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No. 155. Mrs. Jennie Brown, defts, iii, surbtl, 163. — Another 
daughter of William Darr; lived in Drawbaugh’s family from the fall 
of 1867 to April, 1868, as servant, in the old red house behind 
the mill. Says that she heard of Drawbaugh’s talking machine a 
couple of years before she went to live with him; but did not see 
it till she lived there; says that while she lived there she heard Mr. 
and Mrs. Drawbaugh speak of it, and heard Mrs. Drawbaugh scold- 


ing Mr. Drawbaugh considerably about its not amounting to a pinch 


of snuff; about wasting his time and money; that she heard others 
speak of it, and heard it spoken of in her father’s family before her 
marriage, which was July 17, 1868; that her father often said to 
her that if Drawbaugh were able to get it accompltshed he would 
be a very rich man some day, and he thought it was a very good 
invention. To a leading question she said that she heard that 
Drawbaugh talked through it when she lived with his family; that 
chis wife was very much opposed to it, and while living in his family 
she saw a cup and glass and something that looked like a string or 
wire. Says that the cup was a common white stone teacup and the 
tumbler a white glass tumbler; he then said that these were parts 
of his talking machine; Mrs. Drawbaugh always made light of it 
(p. 105) :— 
*(@. 26. Was it or not common talk in that community ? 


*°A. That was all the talk for a while; some of the folks made 
light of it, and others thought it was very good.” 


Thinks that her father is a little weak-minded, and was nervous 
for the past four or five years; he has been weak-minded somewhere 
along two or three years; I don’t think his memory has been relia- 
ble for the last two or three years. I never talked through the ma- 
chine; I heard Mr. Drawbaugh. tell Mrs. Drawbaugh that he had 
talked down to the lower shop; that was the shop in the lower story 
of the red house. 

Asked on cross-examination whether Mrs. Brenneman did not 
come to her house and live because Brenneman did not support her, 
she evaded the question first, and finally said in substance that Mr. 
Brown, her husband, turned Mrs. Brenneman out of the house for 
the reason that he thought her husband ought to support her; so 
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suddenly was she put out that the first night she went away she and 
her children stayed with a colored woman in the village (p. 169). 

Of these three women, the mother destroye | her own testimony. 
She is presented as one who had no knowledge of Milltown affairs 
and Milltown talk after 1870. The clock exhibition, which she 
swears was common talk in Milltown, took place in 1878. 

The two daughters are called for little more than hearsay. Wit- 
nesses of a better class than either of them are needed to prove 
telephones during the time of the Faucet Company. They are called 
to swear what Drawbaugh said and what Mrs. Drawbaugh said. 
Why do they call the serving-maids and not the mistress, unless 
they like their story the best? Why all this second-hand testimony 
about Mrs. Drawbaugh, unless her knowledge at first hand would be 
bad for her husband’s assigus? He is not a party to the record. 


No. 213. Jacob M. Peterman, defts, iii, surbtl, 471. — Age, 
forty-one years; laborer. 


“@. 4. Have you any knowledge of Daniel Drawbaugh’s talkings 
machine, and if so, when, where and from whom did you first learn 
of it? 

© A. From Mr. William Darr, in the summer some time of 1874, 
at Mr. Duarr’s shop, at the west end of the bridge at Eberly’s 
Mills.” 


As Darr moved away from Eberly’s Mills in 1871, and never re- 
turned, this was a bad beginning for a witness who had nothing but 
memory to go by. So the defendants tried to help him by telling 
him that William Darr left Eberly’s Mills in 1870, and asking him 
if he was the man referred to. But this made matters rather worse. 
The witness said (p. 472) : — 

“A. 5. That is the Mr. Darr, and we first talked of it — it seems 
to me — earlier than that; but I paid so little attention, and it is so 
long ago, that I hardly recollect any more.” 

After several more attempts to make him understand that his 
testimony so far had not been what was wanted, he was asked (p. 
472) :— 

“@. 10. Then your recollection is that whilst Mr. Darr lived at 


Eberly’s Mills he spoke to you about Drawbaugh’s talking machine : 
is that correct ? 


DEFTS’ PROOFS IN SURBTL. —NO. 213, JACOB M. PETERMAN. 621 


“{ Objected to as leading and as improper, in view of the previous 
testimony of the witness. | 
“A. Yes, sir.” 


Darr told me that Drawbaugh was inventing a talking machine. 
We went to the shop to see it, but Drawbaugh was not at home, and 
I didn’t see it that I recollect of. “As near as I can recollect, I 
think it was in September, 1874,” that I was over there and saw it, 
with John Topley, of Duncannon, now dead. I think Emanuel 
Dietz was with us. In answer to a leading question, he says that he 
thinks Darr was not living in Milltown at that time. He and I only 
talked of it about once. I do not know whether he had a shop in 
Milltown after he left there. Have not been at Eberly’s Mills since 
then that I remember. In answer to a series of leading questions, 
he says that this visit with Topley was several years after the 
conversation with Darr. I think A is the one that Topley and I saw. 

A couple of days after I returned home from that visit I was 
served with protest of a note. I produce it. It is dated Sept. 16, 
1874. Mr. Fenn first came to me to testify on Tuesday, the 4th of 
this month; [deposition was given on the 6th.] At that visit 
Drawbaugh got to telling me he was inventing a talking machine. 
I said, “Oh, Dan! I guess it will not amount to much.” “ Well,” 
he says, “I will have it fixed up and take it to the Centennial, 
anyhow.” That was about all that passed. 

September, 1874, was a little early to get ready for the Centen- 
nial; but the remark, if made, and whenever made, means that he 
had not then got one fit to show; this does not look as if four years 
before that he had one that newspaper advertisements could be 
transmitted through by unskilled persons. Fourteen months after 
this date he said to several, and his friend Holsinger published in 
the newspaper (v. p. 107, supra) that Drawbaugh was fixing up a 
clock to take to the Centennial; clearly no telephone was ready 
then. This remark if made at this time, taken with the subsequent 
talk and action about the Centennial, would be proof helpful to the 
complainants, but doubtless the witness has mixed clock and talking 
machine in his worthless memory, or else the whole story is pure 
romance 
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The undertaking of this witness to fix the date of his alleged visit 
with Topley, by reterence to “ being served with protest of a note,” 
is perfectly absurd. The only association between the two things 
is that which exists in the mind of the witness, or which he pretends 
exists there, and no doubt it is one of the examples with which de- 
fendants’ proofs abound, of a witness, who really has no recollection 
on the subject of time, as is certainly the case with this man, de- 
ceiving himself, or undertaking to deceive others, by an arbitrary 
and purely fanciful association of the event, or alleged event which 
he is called to testify, with some other and totally unconnected 


event, which he happens to be able to fix. } ’ 


The Emanuel Dietz, with whom the witness thinks he made this 
alleged visit to Drawbaugh’s shop, has been for years, and still is, 


a resident of Milltown, an immediate neighbor of Drawbaugh’s, and ‘> 
the defendants have not called him, although they have made re- , 
peated references to what others say they heard him say. It is ~ 
another case of second-hand stories. (For Dietz and others see John ’ 

Kahney, complts, ili, 2057, and pp. 9, 466, supra.) : 


No. 142. Samuel B. Heiges, defts, iii, surbtl, 95. — This gen- 
tleman is principal of the Norman School at Carlisle, Pa., and 
wis formerly instructor in physics at the local academy in York. 
In 1859 and 1860 he taught school at Eberly’s Mills. He had 
a special class to which he gave instruction by lectures and experi- 
ments in physics, especially in electricity and magnetism. Draw- 
baugh attended these lectures, took a large interest in them, and 
had a good deal of talk with Mr. Heiges on the subject. Mr. Heiges 
says that Drawbaugh spoke t» him at that time of a clock to be run 
by a magnetic current from the earth, and of speaking through a 
telegraphic wire by electricity ; that he thought the latter could and 
would be accomplished. He says that between 1871 and 1874, he j by 
visited Drawbaugh’s shop with Dr. Mosser; they talked about 3 
faucets ; they stayed there perhaps an hour, and Prof. Heiges says re 
that finally, just as they were leaving, he saw something which he 
thinks was instrument C. Drawbaugh said it was a talking ma- 
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chine, and that he had talked through it and that some other parties 
had, but he did not talk through it to witness. 

Prof. Heiges says that he took it in his hand; that, so far as he 
remembers, it was in the same condition as now, and now it has no 
magnet nor electro-magnet upon it; that it had a metal diaphragm ; 
he says he touched the diaphragm and vibrated it with his fingers and 
then laid it down and walked away. The whole affair lasted not 
more than five minutes (p. 100) :— 


“A. This is the one that I saw [taking up instrument ‘C.’ | 

“(). 35. How long on that occasion did Mr. Drawbaugh talk to 
you about his talking machine invention ? 

‘A. I suppose not more than five minutes; our conversation 
occurred after Dr. Mosser and he were through. 

“@. 36. Did you take the talking machine in your hand at that 
time or not? 

“A. I did; I remember I caused the diaphragm to vibrate, just 
as I do now, by placing my finger against it and pressing it in. 

“(Q. 37. What kind of a diaphragm was on the machine at that 
time — metal, or wood, or membrane, or what ? 
| “A. <A metal diaphragm. 

“Q. 38. Did Mr. Drawbaugh say anything at that time about how 
the sound of the voice operated the machine? If so, what, so far as 
you remember ? 

“A. Yes, sir; I remember he said the voice veiednend pulsations. 

"¢Y. 39. Did he or did he not make any reference to the use of a 
magnet in connection with the machine ? 

TA. Yes, sir; he spoke of applying both magnetism and elec- 
tricity. 

“(). 40. Are you able to say whether there was or was not, at 
that time, a small electro-magnet, with its poles in close proximity 
to the armature on the diaphragm ? 

“A. I am not able to say whether there was, or whether there 


was not.” 


Afterwards, however, he was able to say. The instrument has 
now neither permanent magnet nor electro-magnet, and he said :— 


“X @Y. 51. When you saw the instrument ‘C’ at Mr. Draw- 
baugh’s shop, was it in the same condition it is in now, and if not, 
what were the differences ? 


*A. As I remember it, it was in the same condition as now, but 


not so much soiled, and did not have the writing upon it, which I 
presume has been put upon it by the examiner.” 
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He says that he was then staying with his father-in-law at Shire- 
manstown, Dr. Mosser being his brother-in-law, and Mr. Henry 5S. 
Rupp being another brother-in-law. He has been in the habit of 
going to Shiremanstown, which is about three miles from Milltown, 
every year since, and several times every year. He has been at 
Milltown once since 
troversy began, — but says that he was not at Drawbaugh’s shop ; 
he had been in his shop a year or two before this alleged visit. He 


about three years ago, 7. e., since this con- 


says that C was in the same condition then as it is now, that is, dis- 
mantled and incapable of use. He says that after telephones came 
into use he spoke of this alleged incident to others, — once before 
this litigation began and once since it began (p. 102). No one is 
called to confirm this, and he does not say what he mentioned, ex- 
cept so far as may be very vaguely guessed from the language of a 
question (int. 46) which was leading, and objected to as such. 

The position of this witness gives his testimony substantial weight, 
so far as intelligence and disposition to speak the truth is concerned. 
But even assuming that he is right about his date, it is one of the 
strongest pieces of proof in the whole record that Drawbaugh did 
not at that time have an operative speaking telephone. Mr. Heiges 
was a professor of physics; he was a friend of Drawbaugh and had 
taken an interest in his ingenuity and taste for electrical experi- 
ments; if his testimony is to be believed, he had been told by Draw- 
baugh that the time would come when we could talk through wire 
by electricity ; he says that he was at Drawbaugh’s shop; that an 
instrument alleged to be a speaking telephone was placed in his 
hands; but his story shows that something or other in it, or in what 
was said about it, produced such an effect on him that he did not in- 
quire how electricity would produce such a new and wonderful result. 
When asked what explanation Drawbaugh gave, he stated as all that 
was said, “that the voice produced pulsations.” 

Prof. Heiges did not even refer to electricity in connection with it 
until such a reference was suggested to him by a question outrage- 
ously leading, and objected to as such (int. 39). His answer does not 
state whether Drawbaugh had applied or merely wanted thereafter 
to apply electricity, and the effect produced on Mr. Heiges points 
to the latter. Whether there was an electro-magnet on the instru- 
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ment or not made so little impression on him that he at first could 
not say, and afterwards on cross-examination said in effect that 
there was not (x-ans. 51). This distinctly points to a string tele- 
phone only — for the answer he was led to is not enough to control it. 
He did not ask specifically how well it talked; he did not ask to have 
it hitched up and talked through, but passed it by as a man would 
pass by a useless toy. Time and again he was within a couple of 
miles of it, and once in the same village ; and, although he was visit- 
ing for pleasure, never had the curiosity to go and see it. 

If it were a string telephone, or if what had been said had im- 
pressed him with the idea that Drawbaugh had tried to make an 
electric telephone and it would not practically work, or if he were 
mistaken in the date, and the event had happened after telephones 
had become known, this course of conduct would have been natural, 
but it is inconsistent with any other state of facts. The record is 
filled with the testimony of ignorant and unintelligent witnesses. 
Here was a man who apparently had the intelligence to appreciate 
and the capacity to understand, uw >ther with a friendly disposition 
and old acquaintance ; the best instr. ont which Draw)augh, accord- 
ing to his story, had, and which he sa,s was a magneto instrument 
*(C and I) requiring no battery, no adjustment, and n» trouble to 
hitch up and operate, was put into his hands and he laid it down and 
walked away without seeking for any explanation, without any being 
given, without any trial of it or offer to try it. Such a man could 
not so behave in presence of an electric speaking telephone in 1872. 
These positive facts alone are enough to prove beyond question 
that, if this visit was at the date alleged, Drawbaugh did not then 
have an operative electric speaking telephone. 

That Prof. Heiges, always within reach, was not called until the 
surrebuttal is proof that Drawbaugh had no recollection of the alleged 
incident, while the very vague, unmeaning and incompetent affidavit 
of Dr. Mosser thrust into the case by the defendants (complts, ii, 
1146) shows that he had no recollection of it. 

Prof. Heiges’s date depends merely upon an effort of memory to 
associate certain facts with it. Chiefly, that it was while Dr. Mos- 
ser lived at Shiremanstown. But Dr. Mosser only moved to the 
next village, two miles off, and the place of meeting was at the house 
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of old Mr. Rupp, father-in-law of both. He was in the habit of 


visiting Shiremanstown several times a year for ten years, and it is 


much more likely that he should have seen this at a later visit and 
after 1876, than that he should have behaved as he says he did in 
presence of such an invention and never gone to see it again. 

He puts the incident during the time of the Drawbaugh Manufac- 
turing Company. The proof from the course of conduct of that 


company and its members, and particularly H. S. Rupp and A. L. 
Rupp, the two brothers-in-law of Prof. Heiges, is so strong against 
the existence of any operative speaking telephone at that time, that 
while Prof. Heiges may confirm it, as we think he does, he cannot / 


weigh as anything against It. 


No. 184. W. Scott Bruck art, defts, iii, surbtl, 1129. — Age, 
thirty-six years; physician; Shiremanstown, Cumberland County ; 
practising there since Feb. 3, 1874. Testifies that in March, 1874, 
he bought, and on April 1, 1874, took possesssion of the property 


in Shiremanstown, occupied up to that time by Dr. M. B. Mosser. 


3 


He was asked no questions about the “talking machine,” and pre- 
sumably therefore is without any knowledge suitable for defendants’ 
purposes on the subject; a fact not without significance, seeing that 
the witness is a country physician, and consequently must have a 
pretty extensive circle of acquaintance in the vicinity of Shiremans- 
town and Milltown. 


No. 149. Welliam H. Zearing, defts, iii, surbtl, 122. — Farmer ; 
Shiremanstown, Cumberland County. Has known Daniel Draw- 
baugh for twenty years. Went to Drawbaugh’s shop to get a pair 
of steelyards repaired, — relettered and notches filed; this was the 
only time had steelyards repaired there. Called again for them in 


a week or two; charge for the job was thirty-five cents. Fixes time 
as Nov. 25, 1873, by book entry. Drawbaugh on that day showed ‘ 
witness “the skeleton of aclock, and a motor; and amongst others 
what he called a talking machine.” Drawbaugh had shown witness 
a talking machine before that, if witness’s memory serves him right, 
several years prior to that; at the time Jacob Carns was working in 
the shop. [Carns worked there from 1868 until February, 1871.] 
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Jacob Carns and George and Hiram Drawbaugh were there then. 
Shortly after met Carns at Shiremanstown, and spoke to him about 
this talking machine. Witness considered it rather of a humbug, 
and Carns expressed himself in the same way and did not seem to 
think it would prove a success. Witness expressed the same opin- 
ion to Drawbaugh himself at the time, and Drawbaugh replied that 
it would prove in the future that it was not a humbug, or words to 
that effect. Don’t know that he can just give his words for it. 

Witness further testifies in answer to leading gestions: when 
Drawbaugh showed him the talking machine on Nov. 25, 1873, he 
talked to witness by means of it. Witness was in room on third 
floor. Drawbaugh went out of the room; “supposes” he went 
down-stairs ; heard him guing down ; witness heard and understood. 
Part of the conversation which he remembers was, “The steelyards 
are finished”; “supposed” it to come through the talking machine, 
as the door was closed; don’t think he could have heard Drawbaugh 
through the air. 

Then witness changed his opinion about the thing being a humbug, 
and thought it probably might be a success instead of ahumbug. Told 
Drawbaugh so, “if his memory serves him right.” On this occasion 
Drawbaugh said he believed he could talk to people in New York 
City, and even further. 

Witness (defendants’ usual mode of examination being adopted, 
and only those instrument alleged to have been produced within the 
period covered by his testimony being shown to him) indicates B 
as “looking like” the instrument which he saw on the first occasion 
(1568 or 1869), and I as “looking like” the one he saw on the 
second occasion. In reply to a leading question, witness says Draw- 
baugh showed him the instrument into which he did the talking, 
before he did the talking, but does not undertake to identify any of 
the exhibits shown to him as that machine. 

P. 128. “@. 44. State whether or not you have ever seen Mr. 
Drawbaugh’s talking machines at his shop since the the twenty-fifth 


day of November, 1873. 
“A. It is altogether likely that I have, as I was there a number 
of times after the 25th. 
“@. 45. Have you, or have you not, any distinct recollection of 
seeing them there siuce that day? 
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* A. Looking over it, if my memory serves me right, I think I 
was there in May, 1877; I was there several days after that, any- 
how.” 


Is led to say yes to questions asking whether Drawbaugh’s talking 


machine invention was a thing generally known and talked about in 
the community, about the time he first saw it (1868 or 1869), and 
has continued to be so from that time down to the present. 


Cross-examined. Says he heard considerably more talk besides 
“the steelyards are finished,” but has no recollection of it particu- 
larly ; whatever he heard he heard as distinctly as he did ahovt the 
steelyards; the thing he listened at “was lying on a little table in 


99 €e 


the room,” “if his memory serves him right,” “ near the centre of the 
table, if he remembers rightly.” When he heard Drawbaugh say, 
“ The steelyards are finished,” he was standing near the table, quite 
close; was sztting about as close to the table as he could sit; was sit- 
ting when Drawbaugh went out; afterwards stood. When he 
heard “ the steelyards are finished,” “was standing, if his memory 
serves him right,” beside the table, quite close; “if he remembers 
right, Drawbaugh spoke the date, that is, month, day and year. 
While this was going on the machine was lying near the middle of a 
table.” 
As to this, it is sufficient to say that the conditions described by 
witness make the hearing of speech simply a physical impossibility 
with the telephones in use to-day, much more with such an instru- 
ment as defendants’ exhibit I. It would be impossible, with the 
telephones now used, that a person, either standing or sitting near a 
table, should hear talk through an instrument lying near the middle 
of that table, and therefore not placed to his ear. The falsity and a 
absurdity of the story are made more palpable by the attempt to give it 
an air of circumstantiality and particularity of recollection by having 


the witness repeat some of the words which he declares he heard. 
The combination of words specified is not of a kind easy to get through . 
a telephone, or such as a listener would be likely to fully understand 
at the first essay, under the most favorable conditions; that Zearing 
heard any such combination of words through instrument I, under 
the conditions he specifies, or, for the matter of that, under any other 
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conditions stated or likely to have existed at the time and place, is 
clearly false. 

Just at that moment Drawbaugh could not have been quite so 
badly off for money. The work on the steelyards only cost thirty- 
five cents, but Drawbaugh was so busy “with other work promised ” 
— paying work therefore —that he told Zearing that he would not 
do his little job for a week or two, and only as he could make time 
at night. This is not a mere chance remark by this witness, for our 
witness, David Hauck, who was making faucets at Drawbaugh’s 
shop during that fall, testifies (complts, i, 792) that he wanted 
Drawbaugh to work for him either by the day or by the job, and to 
name his own price, but Drawbaugh would not, saying that “ he had 
some work to do that he had promised to other parties.” When 
Drawbaugh devoted two days of his testimony to his finances, he did 
not tell the Court how busy he was on paying work, nor tell what 
his income was from that source in addition to what he received from 
patents sold and rents collected. 

Zearing’s testimony that he first saw a talking machine at Draw- 
baugh’s shop at a time when Jacob Carns was working there (in 
1868-9), and that Carns and George and Hiram Drawbaugh were 
there, is to be read in the light of the testimony given by those per- 
sons. Carns testified for complainants (complts, ii, 895; p. 440, 
supra), that he neither saw nor heard of any talking machine while 
working there. The allegation of George Drawbaugh, called by 
the defendants (defts, i, 624), is that his first knowledge was ob- 
tained when painting Sadler’s wagon, which was after April 1, 1871 
(p. 198, supra); he does not pretend to have heard of it before 
that. | 

The nature of Zearing’s testimony as to what he saw and heard in 
1873 is not such as to give weight to his declaration as to what he 
saw several years previously, in the face of the depositions of Carns 
and George Drawbaugh. 


No. 153. Jesse Hicholtz, defts, surbtl, iii, pp. 152, 160; No. 124. 
Mrs. Hicholtz, 7b. 158. — He alone, and afterwards he and George 
B. Kyster, hired the Heck Mill on the Conodoguinet Creek for many 
years. They had some work done at Drawbaugh’s shop Nov. 6, 
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1873. This date he fixes by an entry in his book. On the way 
home that day “ John Teahl rode along with me that day from Teahl’s 
Mill, where he was milling at that time” (ans. 7, p. 153). Says that 
while there he saw talking machines; talked through them, and 
understood plainly what was said. Drawbaugh said also that he 
would get it patented and introduced into use if he had the money 
or the means, but he had not. He asked whether Eyster and I 
had any money for the purpose. I said I hadn’t, but Eyster could 
get all the money he wanted, and at his request I asked Eyster 
about it. “Told him that Drawbaugh told me if he could only get 
some one to help him he would run it to Harrisburg and convince 
them, . . . and then he could get plenty of money.” I told Kyster 
to do it. Witness did not identify any machine. 

Cross-examined. They were working on faucets at the time. 
Saw a patent pump and some other articles and a couple of patent 
clocks ; one was all open except the face ; the other was a large clock 
in a case; I think he had three or four different clocks there. He 
told me that they ran by electricity or magnetism, so that they did 
not have to be wound up. “I know they didn’t run by a spring nor 
bya weight, because I examined that closely” (p. 156). My wife 
and I were on the lower story at the talking machine and Drawbaugh 
was two stories above me. He talked first when the machinery was 
not running; then he started up the machinery and I heard him 
plainly both times. 

[tedirect. Says that they first talked through the machine, and 
then Drawbaugh said he would start the water wheel and go up and 
talk to them again, and that they would still hear him, and that they 
did then still understand perfectly well. On recross, he said that he 
had told that story to Mr. Jacobs before testifying. Evidently Mr. 
Jacobs thought it was too absurd to put in. 

No. 124. Mrs. Hicholtz (defts, iii, 158) then testified that she 
went with her husband on that occasion to Drawbaugh’s shop. He 
first talked through the talking machine, and think I understood 
everything, then he started up the wheel, and they understood dis- 
tinctly the words he spoke through the talking machine; he started 
the wheel to see whether they could understand him in spite of the 
noise there. Never at the shop at any other time. Before that it 
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had been common talk at her husband’s mill, and in the house when 
the men came for their meals, and among strangers coming in, that 
Drawbaugh had atalking machine. It had been common talk a 
number of years before that. On cross-examination she said she 
first heard of it before her husband went down once to Hake’s dis- 
tillery, about 1870 or 1871, and that on that occasion the husband 
said he would go in and see it. 

Jesse Eicholtz, recalled. Then the defendants recalled the hus- 
band, and he said he had been there in the summer of 1871, and 
Drawbaugh showed a talking machine to him and talked through it ; 
he understood distinctly the words that were spoken; he had heard 
it spoken of at his mill before that; Drawbaugh had spoken to him 
about it ; he went to the shop for the purpose of seeing this by Draw- 
baugh’s invitation. On cross-examination he testified that he had 
told Mr. Jacobs all about this before he testified the first time. 
Evidently Mr. Jacobs thought there was something about this visit 

¢ also which would not help their case. Then the witness adds, at the 

‘lose of his redirect examination (defts, ili, surbtl, 162) :— 

_ “As tothat first visit I would say that that first talking machine was 
entirely different from the second. The first consisted of a tin can 
anda glass tumbler. They were connected by a string; if I mis- 
take not, it was a string instead of a wire. The second was con- 
nected by wire. That is my recollection; but it has been so long 
since that I wouldn’t positively swear that it was a string or a wire, 
but I think it was a string.” 

Do the defendants want this witness to be believed or to be disbe- 
lieved ; they must take him as he is and for substantially all he says ; 
and he is their witness. | 

Now we begin to see why the defendants’ counsel was not partic- 
ularly anxious to have the witness’s recollection about the first visit, 
for, if it is good for anything, it proves specifically a string tele- 
phone. After this and for the first time the defendants, in their 


usual leading way, put before him B, C, F and I, and asked whether 
i he saw any of these at Drawbaugh’s shop in his 1871 visit. He 
says (ans. 17, p. 162) that he saw something like F and B the first 
time, saw the tumbler both times ; remembers something like C, with 
oy a horseshoe magnet; it runs in his mind that there was something 
in the shape of a jar, like I, but he does not remember which instru- 
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ment he listened at in 1871. He was not asked and did not pretend 
to say what he listened at in 1873. Plainly, the fact is that the de- 
fendants did not place any confidence in this man’s recollection as a 
whole. They were quite right in that. But they were hardly fair 
to the Court in presenting a part of the man’s recollection and not 
the rest. With how many other witnesses have they done this? 

He testified on direct examination in his first deposition that at 
the time of the visit when he says he saw a talking machine, and 
which he says was in November, 1873, “ John Teahl rode along with 
me that day from Teahl’s mill, where he was milling at the time.” 
Teahl sold this mill to Etter & Shanklin, Feb. 6, 1871, and moved 
away from the place entirely by March 1, 1871. We proved this 
by our witness, No. 137, Calvin Etter, complts, iii, 2074, who pro- 
duced the deed and his account books. 

It is, of course, absolutely impossible that this witness or any one 
heard distinctly and plainly through F and B in 1871; and it is, if 
anything, still more impossible that he could have heard and under- 


stood with C and I, or with any combination formed out of F, B, C 


and I, operated in the machine shop, with the machinery running® 
A string telephone from one part of a small building to another 
would accomplish such a result. 

The witness’s story of the clocks, while it is not perhaps entirely 
clear, still states that there were two clocks at least which did not 
run by spring nor by a weight, and that one of them was a large 
clock in a case, and that the other was not fully closed. No such 
thing existed there until 1876 or 1877. All this, together with his 
bad power of association shown in the case of Teahl, and the fact 
that his story of results is absolutely untrue, pushes his visit over 
until a date after our patent, or else shows that the whole thing is 
the result of imagination. 

Drawbaugh’s statement to him was in substance that a trial of his 
apparatus on a real line would at once convince everybody so 
thoroughly that he could get plenty of money. . Of course it would, 
— if it worked. Why did he not try it on a real line? During 
1873 and the next year he was visiting, from time to time, Mr. 
Kiefer and Mr. Wilson, the telegraph superintendents, who had 
plenty of long and short lines at their disposal, and would have 
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tried it at once (see pp. 426-432, supra). His friend Mr. Stees 
had a mile or two of private line on which he could have tried it at 
any time, and was wishing just such a thing as that (see p. 414, 
supra). During the next year he got a chance to try an electrical 
instrument on a real line by permission of the telegraph operator at 
Mechanicsburg, and what he then carried him was not a telephone, 
but his magneto key (p. 482, supra); and in the following summer 
— 1874 — he advertised a list of all his inventions and did not put 
the telephone in it (pp. 106, 346).  Pl:adnly Eicholtz is only an 
example of how witnesses, apparently not intending to commit 
ae deliberate perjury, can be brought to testify for the defence in this 


case to a proved untruth. 


No. 284. George B. Eyster, defts, iii, surbtl, 890. — Sheriff; 
residence, Carlisle, Pa. Produced to confirm the testimony of 
Ja Eicholtz, that he had mentioned the talking machine to Eyster. 
That testimony was recited to witness, under objection that such a 
mode of examination is leading, and in response he testifies that he 
has a recollection of the alleged conversation with Eicholtz ; but it 
appears to have made no impression on him. He does not under- 
take to fix the time. He does not in any way help to fix the date, 
because it does not appear when they ceased to be partners nor when 
either of them left the mill. 

Eyster further testifies that before this conversation with Eicholtz 
he had often heard of Drawbaugh’s talking machine; says that he 
first heard of it on the occasion of a visit to Mr. George b. Heck at 
Milltown or Eberly’s Mills. Says that he and Heck (now dead) went 
to Drawbaugh’s shop, looked around there, and after they went out 
got talking over the inventions of Drawbaugh; saw no talking ma- 


chine; Mr. Heck is said to have said that witness did not see all 


Drawbaugh’s inventions; that he was working at one that he did 

not show to every one, — didn’t want every one to see it; witness 
says that he asked him then what it was, and Heck is said to have 
said that it wasa talking machine. This from Eyster’s reminiscences 
is certainly rather singular in view of the claim made for Drawbaugh 
in other portions of the testimony, that he was continually talking 
about and exhibiting his talking machine to any chance visitors. 
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No. 159. Jacob Himmel, defts, iii, surbtl, 178.— One of the 
complainants’ witnesses was Samuel F. Hauck (complts, i, 1160; 
p- 457, supra), cousin of David Hauck, and member of the copart- 
nership that bought out the Drawbaugh Manufacturing Company, 
and afterwards carried on the faucet business in Drawbaugh’s shop 
from 1873 to 1876 or 1877. Hauck testified that he had not seen 
any talking machines at Drawbaugh’s shop. His opportunities were 
such (see especially p. 457, supra) that he could hardly have failed 
to have done so if they had heen as plentiful as has been alleged. 
No attempt was made in surrebuttal to show that he saw any at any 
time material to this case, that is, before Mr. Bell’s patent, but wit- 
nesses are called to say that he saw a talking machine there in or 
about 1877. 

Although the cross-examining counsel had the assistance of Mr. 
Drawbaugh, no question was put to the witness showing any knowl- 
edge on the part of Mr. Drawbaugh of any particular occasion when 
instruments were shown to the witness. Some days afterwards the 
defendants asked that he might be recalled for further cross-examin- 
ation, and this was done (complts, iii, 1180). Defendants’ counsel 
then said to him that he was informed from Urich and Kimmel that 
on one aceasion he, Samuel F. Hauck, went with Urich to 
Drawbaugh’s shop, and there met Kimmel, and that Draw- 
baugh then showed all three of them some electric speaking tele- 
phones, including A, B, D and E. The witness, Hauck, denied ex- 
plicitly that such a meeting had taken place, or that he had seen 
telephones at Drawbaugh’s shop in the presence of Urich and Kim- 
mel. On re-examination he testified that he was there once when 
Kimmel and Mellhenney were there and saw Drawbaugh’s fire 
alarm. 

Hauck had given a deposition in the faucet interference matter in 
June, 1879, and in that he was cross-examined by Drawbaugh’s 
counsel, Mr. Jacobs, as to his visits to the shop. They were, of 
course, at that time, quite fresh in his recollection, and it appeared 
from the testimony he then gave, that in January, 1879, he met Mr. 
Kimmel at the shop and he thought that McIlhenney was with him. 
He reaffirms this and states that he never met Mr. Kimmel, so far as 
he can remember, on any occasion except the one that he and Mcll- 
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nenney were there in 1879. He further testified that after his first’ 
deposition, but before he had any idea he was to be recalled, he met 
Kimmel, and, speaking of his visit to Philadelphia to testify, asked 
him if he, Kimmel, had ever seen any telephones there, and Mr. 
Kimmel replied that he had. never been to the shop until 1876 or 
later; that he remembered Samuel F. Hauck being there at a time 
when Kimmel and Mellhenney were there, and that the fire alarm was 
shown, but that he did not remember of any telephones then, and 
that the electric clock was the most talked about. He then, upon 
cross-exumination, described fully the arrangement of the fire alarm 
and its wires. 

Jacob Kimmel is now called by the defendants to say that Hauck 

aw telephones there after the date of the Bell patent. The sub- 
stance of this is stated in the ab-tract of Hauck’s deposition (p. 459, 
supra). The details are as follows : — 

Kimmel first testified that he remembered the visit of January, 
1879, and the presence of the persons as stated by Mr. Hauck. He 
does not say and is not asked anything about the exhibition of the 
fire alarm or talk about the clocks. He then states that he was 
present at Drawbaugh’s shop at another time with Samuel F. Hauck 
and David A. Uhrich. He is asked, “Can you give us any idea how 
long ago this was or what year it was?” and answered, “I can’t ex- 
actly; I think it was in 1877, to the best of my knowledge; I can- 
not tell positively, though, so far as the date is concerned.” And then 
he states,in answer to a leading question, that this visit when Uhrich 
was present was not the same as the visit when Mcllhenney was 
present; that at the date of the visit when Uhrich was present Draw- 
baugh showed them an instrument; that the witness didu’t know 
whether he called it a talking machine or a telephone; that S. F. 
Hauck saw it; that there was a conversation about it, or rather Draw- 
baugh was explaining the thing iu the presence of the three. Witness 
says, In answer to a leading question, that he thinks Drawbaugh 
took it apart, and showed them the inside; and then follows this 
(defts, iti, surbtl, 181) : — 

“@. 14. Do you remember anything that Mr. Samuel F. Hauck 
and Mr. Drawbauga said to each other on that occasion when you 
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and Mr. Hauck were present with them? If so, please state what it 
was. 

“A. Mr. Hauck had asked Mr. Drawbaugh for a telephone or 
talking machine to take along home to put up— whether at his 
house or at his place of business, I dou’t know —and Mr. Draw- 
baugh said he didn’t have any.” 


Then the witness is asked whether at that time he had ever heard 
of speaking telephones being in public use in this country; he says 
he never had, to the best of his knowledge. On cross-examin:tion 
he is asked to state what else took place during the visit, and he 
says that the visit lasted between one and four hours, but he cannot 
remember anything else that took place; that it was a very cold 
day. “That is, I rather think I wasn’t there so long that day, as 
it was cold.” Then he adds: “I hardly remember whether it was 
that day it was so cold or the day that I met’ Davy Hauck and 
Sam there (which was in 1879); one of those days was very cold, 
and the snow was dvifted badly, and I didn’t stay long.” 

It is evident from this that the witness has got these two visits, | 
which are several years apart, confounded, so that he cannnot tell 
at which of them the snow storm and drifts oceurred, and he cannot 
remember anything except the particular matter he is called to swear 
to in chief. Whatever his memory may be worth as to dates or per- 
sous, it is significant as to circumstances, that upon this, the only ocea- 
sion when it is pretended that anybody asked Mr. Drawbaugh to 
furnish a talking machine for practical use, — and the request is said 
to have been made by a man of substantial means, with whom Draw- 
baugh had had dealings, and whom he had long known, — Draw- 
baugh’s answer was, he didu’t have any. This is the testimony of 


their own witness. 


The defendants then ealled 

No. 165. David A. Uhrich, defts, iii, surbtl, 219. — He says 
that Samuel F. Hauck and he went together to Drawbaugh’s shcp 
and found Kimmel there; “it was about 1876, as near as I ean re- 


member”; says that he does not remember that any one else was 


present; that Drawbaugh showed the party something which the 


witness says was a speaking machine, but does not remember what 
Mr. Drawbhaugh called it, and that Samuel Hauck talked to Mr. 
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Drawbaugh about them, and that the instruments he saw were some- 
thing like A and B. (Kimmel did not pretend to identify any in- 
struments.) The witness says that he did not see Mr. Drawbaugh’s 
clock at the time he was there, though he went all through the shop ; 
he cannot remember anything else that he saw except this talking 
machine. 

On cross-examination the witness’s memory appears to be per- 
fectly worthless. He testifies to an interview with Samuel Hauck 
the last winter, and to the text of the reported conversation, but has 
not the least idea of what part of the winter it was in; does not re- 
member that anybody else spoke to him last winter on the subject 
except Samuel Hauck and Mr. Kimmel, and yet the defendants’ 
counsel in cross-examining Hauck last winter stated that he had in- 
formation from Mr. Uhrich, — evidently obtained between the first 
examination of Hauck and his recall (complts, iii, 1181). The 
answer of Uhrich either shows that he tells falsehoods, or that his 
memory is worthless as to conversations: only a year back, though 
he is called to testify to a conversation eight years ago. He finally 
remembers that he has talked about this matter with Chellis, Draw- 
baugh and others; evidently that was the time when, between the 
two examinations of Hauck, they went to him for the information 
which the defendants’ counsel stated in the passage just referred to. 
The witness has not the slightest idea when this was, — whether it 
was a long or a short time before his conversation with Mr. Hauck 
ou the subject; in fact, it must have been within the same week. 
He says that Drawbaugh and others came to his house to see him and 
talk to him; that they showed him the instruments A, B, D and E, 
which are on the table. He didn’t remember whether they asked 
him to make an affidavit or sign a written statement. It then appears 
by the certificate of the examiner that it is impossible tbat the wit- 
ness when interviewed by Chellis and Drawbaugh could have seen 
the instruments, for they were in the examiner’s custody and not out 
of his hands, and were, in fact, in Philadelphia, and yet this witness 
swears to seeing these instruments at that time, only a year hefore 
he testified, just as positively as he swore to seeing them at Draw- 
baugh’s shop eight years before he testified. He then adds that 


when he and Hauck went down to Drawbaugh’s shop, which was in 
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1876, Hauck told him that he had business with Drawbaugh; that 
he went there in order to engage Drawbaugh to go to Mechanicsburg 
to make faucets; the fact is that Drawbaugh never made a faucet in 
Mechanicsburg, but he moved there in the spring of 1876 and was 
actually living there at the time alleged for the visit. 

Mr. Kimmel, although he testifies that he saw the instrument, and 
siw one opened, is not asked to identify the instrument which he 
then saw. Mr. Uhrich asserts the instruments A and D, but says 
nothing about their having been opened and examined. D and E 
were both in existence at that time according to the story of other 
witnesses, and there would have been no occasion for exhibiting A. 
There is another circumstance to be noted which Mr. Kimmel testifies 
to and which Mr. Uhrich does not, and that is that Mr. Hauck wanted 
“a telephone or talking machine to take along home to put up,” and 
that Mr. Drawbaugh said he had not any. The extraordinary aspect 
of this story is that Mr. Hauck was the first man of the hundreds 
who are alleged to have seen the instrument during a period of about 
ten years who had wanted the instruments to use; and that Mr. 
Drawbaugh, who, it is pretended, had been in agony for years to 
bring his invention into public notice, should not take advantage of 
this opportunity to interest an intelligent man of means with whom 
he was then on excellent terms, but should reply that he had not 
got any instruments, and should not offer to make a pair like D and 
E, which he could certainly have done within two days, and at an 
expense probably not exceeding two dollars. Such conduct can be 
accounted for only upon the supposition that he did not believe the 
instruments would work, or else the whole story of these witnesses, 


professing to rest merely on memory, is the result of imagination. 


No. 161. Ehas Graybill, defts, iii, surbtl, 184. -— Age, sixty- 
nine years; day laborer; formerly a partner in the firm of Zacharias 
& Co., and had charge of the warehouse at Whitehill Station, which 
his firm hired from Jackson Free. That is a mile from Drawbaugl’s 
shop, and is the station used by the inhabitants of Milltown. He 
went into the firm in the spring of 1869, and then took charge of 
that particular warehouse, — the firm had several in different places. 
He says.that in the last year he was there, — in the furepart of the 
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summer of 1875,— Drawbaugh came to the warehouse one day. 
In answer to leading questions, he says that Drawbaugh then asked 
him to put some money into his talking machine invention, and said 
that if he had $150 he could get it patented. 

P. 186. “@Q. 17. Did he tell you what he wanted the money 


for? 
“A. To get the telephone, as he called it then, patented.” 


Note the careful distinction which the defendants have made, and 
which their witnesses swear was made, — viz., that Drawbaugh never 
used the phrase “telephone” until he learned it from the publications 
which ensued upon Mr. Bell's description of the instrument and use 
of that word in connection with it; that he had always called it a 
talking machine up to some time late in 1876; yet this witness says 
expressly that Drawbaugh called it a telephone at the time of the 
application to him for money. (For some prouf about the use of the 
word, see p. 577, supra. ) 

One hundred and fifty dollars is to be taken as the measure of his 
wants for a patent. 

The witness continues in answer to leading questions: Drawbaugh 
had a machine with him; showed it to me; said it would tran-mit 
news by a wire attached to it; said it would take the place of tele- 
graph wires; didn’t show how it was to be used. 

Witness was first asked: Did he show you how the instrument 
was to be used ? and he replied, No, not to my recollection. Finally 
he was asked the grossly leading question, Did he put it to his 
mouth during that visit, or not? And then he took the hint and 
said he did; he held it up to his mouth toshow me. He thinks that 
the instrument A looks most like it, but he thinks that the one shown 
him was more square. No square instrument existed then. He was 
inclined to put in the $150, and dramatically states that he put his 
hand in his pocket and then concluded not to do it. He further says 
that if he had not money enough in his pocket, he had in the bank, 
but that after his firm failed in the early part of 1876 he had no 
money in bank and very little in his pocket. This, of course, is in- 
tended to negative any inference that the occurrence related by wit- 
ness would have happened after the early part of 1876. But note 
the witness’s very distinct statement, already referred to, that Draw- 
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baugh, upon the occasion, called the instrument a “telephone,” 
which he could not have done earlier than late in 1876. 

Witness further says that shortly after this occurrence, but he 
thinks before the failure of his firm, he was in Drawbaugh’s shop one 
day and Mr. Drawbaugh talked through the machine to him and 
whistled through it and he heard and understood what was said ; 
but all this is in answer to leading questions which constitute a series 
of propositions and ask his ass:nt to them. He has no means of fix- 
ing this date, and the visit and exhibition (if it ever occurred) did 
not tempt him to put in his $150 of ready cash. 

Witness is examined as to som: alleged interviews with Mr. John 
C. Comfort, and he testifies that in August, 1872, he went with Mr. 
Comfort to see one of the complainants’ lawyers at the Bolton House 
in Harrisburg, and in the fall of 1882 he had a conversation on the 
same subject with Mr. Comfort when he met him at the railroad 


station at Whitehill. He gave the significant answer that he to!d 
Mr. Comfoit then of this alleged request for aid from Drawbaugh / 
(p. 189) :— 
“@. 43. What did Mr. Comfort say when you told him this? 
“A. He said that he could get men to swear that there was no 


telephone before that time; I told him that that was an easy matter, 
because a great many people never heard of it.” 


How does this agree with the defendants’ theory that the matter was 
universally known, and that everybody had heard of it? The period 


— a —_— <= 7 


this witness refers to was 1875. 
Upon cross-examination he proves to be an old man, broken 


ee 


down by sickness and misfortune, with a memory that is perfectly 
worthless. He begins by saying (p. 193) that his memory is “ not 


y) 


quite so sharp” as it was years ago; that he thinks he was in Mr. 
Drawbaugh’s shop early in the spring of the present year, but can- 
not tell; and he cannot tell when he was in before that, though he 
has been in several times, and he cannot tell how often he has been 


there since the talk about the talking machine as he states, but he 


thinks it was twice within two years before testifying. Then he at- r 
tempts to fix the time when these later visits were made; says that 


. 
he saw Mr. Drawbaugh there on the first of these two visits, but he —“ 
is not sure about the second. Then he immediately says that he } 


DEFTS’ PROOFS IN SURBTL. — NO. 161, ELIAS GRAYBILL. 641 


saw Drawbaugh at work, and states what he was at work on, and 
says that they talked about talking machines the second time. 

He then says that when he talked through the talking machine at 
Drawbaugh’s in 1875, he thinks the machine he listened at was 
screwed up against the wall. No receiver is pretended to have ex- 
isted at that time, which was or could be screwed up against the 
wall. Then he says that of his two visits in the last two years 
(cross-ans. 103, p. 195) he saw George Drawbaugh and Mr. Heiges 
at the second one. And in the one hundred and twentieth answer 
he says that he saw George W. Drawbaugh at the first visit. 

His testimony in chief as to the visits to the complainants’ counsel 
was of.only one visit at the Bolton House in August, 1882; upon 
being cross-examined about it he begins by stating that he did not 
remember whether the statements which in his direct examination 
he said he made to counsel at the Bolton House in August, 1882, 
were made then or at a subsequent visit at the United States Hotel. 
Then he says that the visit at the United States Hotel was in 
August, 1882, and that there was still. another visit at the United 
States Hotel, which might have been two months, or not so long, or 
probably longer, after the first ; cannot tell whether it was two, six 
months, or what. Then he added that he could not tell at which of 
the two visits or at which of the hotels he told counsel, as he al- 
leges, about Drawbaugh’s talking machine. Then he admits in 
terms that he did not say anything to counsel about Drawbaugh’s 
asking him to help him, or about his ever having seen the instru- 
ment at Drawbaugh’s shop or talked through it (the question 
being read to him twice by respondents’ counsel) ; and he admits that 
at one of these interviews he told the complainants’ counsel that his 
troubles and the failure of his firm and his long fever had troubled 
his memory very much, but he naively adds, with the self-delusion 
which always accompanies a broken mind, that he has got over all 
that trouble; he is seventy years of age. His testimony is (defts, 
iii, surbtl, 200) : — 


“X Y. 159. And you told me that your troubles after the failure 
of your firm, and your sickness, had troubled your memory very 
much, didn’t you? : 
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“A. I might have told him so, but that has not impaired it to 
this day; I have got over that trouble now — weathered it through. 
I can remember anything now as well as I ever could.” 


After an adjournment he, on redirect examination, tried to creep 
out of his cross-examination by saying, first, that he did not under- 
stand one of the questions that was put to him, and then that his 
unswer to it was not understood, and then that he did not mean to 
have a conflict between his cross and direct examination, although 
nobody had prompted him to be ready to make this explanation. 
He had testified that when he went to the Bolton House he saw lawyers, 
—in the plural,—and repeated this several times. On further 
cross-examination he says he cannot remember of there being more 
than one, and he thinks there was only one. In short, throughout 
the whole deposition of this witness, it is apparent that his mind 
and memory are worthless; either he cannot remember anything or 
cannot state it twice alike, or admits that he remembers wrong 
everything that is touched upon outside of the particular fact that he 
is called to swear to. This witness has lived near to the claimant 
and been a visitor to his shop while the case was going on. They 
did not call him in chief, and Drawbaugh being asked who he had 
applied to for aid (defts, ii, 936), does not name him; yet the facts 
he swears to, if true, would have made him one of their most im- 
portant witnesses. 

We have already shown the falsity of Drawbaugh’s sworn state- 
ments about his alleged payments to Natcher and to Zacharias and 
Graybill (v. p. 492, supra). This proof was put in before the 
surrebuttal began. Insurrebuttal the defendants called both Natcher 
and Graybill, but did not refer to this matter. They know that the 
facts we proved can neither be denied nor explained away. The 
date of the copartnership of Zacharias & Graybill they expressly 
confirm. , 

In connection with, and hy way of contrast to, this testimony of 
Graybill, is to be read that of 


No. 160. Jackson Free, defts, iii, subtl, 182. —This witness has 
lived at White Hill Station and owned a warehouse there ever since 
the spring of 1866. The place is about a mile from Drawbaugh’s 
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shop, and is the railroad station for the ‘nhabitants of Milltown: 
He is called merely to fx the date when the firm of Zacharias & 
Gray bill hired 2 warehouse from him aud when they broke UP pusi- 
ness and disposed of their property: [is position ‘s such that he 
must have known of everything that was common talk in the neigh- 
porhood, and it is hardly possible to doubt that if Drawbaugh had 
had an operative speaking telephone at his shop this man would have 
known of it and seen it. He is the ownet of a warehouse and there- 
fore a man of means whom Drawbaugh would have gore to if he had 
had anything which he thought was worth asking aid for but no 
question is put to the witness 48 to the telephone. Considering that 
witnesses from 4 long distance were prought gimply to state that 
they heard it talked of, the failure to ask this witnes® any question 
on the subject must be taken as perfect proof that he 15 unable to 


swear that he ever SO much as heard of it even at any time. 


No. 163. John F. Lee, defts, iil, surbtl, 211-— Already testified 
for defendants merely to fix a date (defts, i, 632)- He is now 
called in order to enable the defendants to try to ‘ntroduce the 

arte affidavit of Jacob Sadler, who is dead, purporting to be sworn 
to before 4 justice of the peace: The defendants took this paper on 
the 30th of June, 1880. They had occasion when the motion for 
preliminary injunction in this case came up, to use any afadavits that 
were of any value. They did not file this or any of the same character, 
and now, Sadler having died, they undertake to force it upon the 
record. They called this justice of the peace whose name is signed 
to the jurat, and he does not put the affidavit in 4 very favorable 
light even if it were competent, and could be Jooked at by the Court 
for any purpose whatsoever: The body of the affidavit 1s in the 
handwriting of Mr. Jacobs, one of the counsel for the defendants, 
and a party largely snterested. They attempted to get the witness 
to swear that it was written down by Mr. Jacobs from statements 
made by Mr- Sadler in his presences and Mr. Lee says in substance 
that this was not the fact. Tt appears further that there were two 
meetings, and the witness Says (p- 912):— 


«4.7. My recollection ‘s that there Was some trouble about Sad- 
ler’s recollection of the dates; and they agreed to let the matter rest 


until he had time to hunt it up.” 
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The affidavit does not leave the defendants’ case in a very good 
condition, so far as the transactions with Jacob M. Sadler are con- 
cerned. It is very brief, very vague and very indefinite and uncer- 
tain, and does not describe or identify any instrument. If the in- 
struments the witness referred to were F and B, his affidavit is 
unequivocally false, for it is impossible that speech can be transmitted 
fairly and intelligibly by these instruments, and C and I are hardly 
better. 

Again,they have denied the dates stated in this affidavit, although 
it appears to have been made, according to Mr. Lee, after examina- 
tion. The affidavit states that it was in 1871 that Jacob M. Sadler 
and Drawbaugh were engaged in the manufacture and sale of hy- 
draulicrams. This istrue. But they discredited Sadler in putting in 
their own case, for, having in their hands this affidavit, which stated 
the partnership to be in 1871, they deliberately put in a. deposition 
from George Drawbaugh, supported by what appears on its face to 
be strong testimony from Mr. Lee and his books, showing that it was 
in 1870. ‘That testimony is untrue, as has already been shown, un- 
der the head of George Drawbaugh’s deposition (No. 198-200, 
supra). Was this mere reckless wantonness, as much of their proof 
seems to denote, or did they think that the earlier date was better 
for them? How much more of their record is disproved by papers 
in their hands? 

Lee has lived for more than a dozen years in the next village to 
Drawbaugh ; was the partner of Baylor (q. v. p. 44, supra); was 
partner of Christian Eberly ; brother of B. Frank Lee; has repeat- 
edly employed Drawbaugh to repair the engine of his lumber mill, 
and has had dealings with him; apparently a man of some standing 
and means. If there wasa talking machine at Drawbaugh’s, and 
both of Lee’s partners and his brother knew of it, Lee would have 
known of it. In their surrebuttal the defendants have called wit- 
ness after witness merely to swear that they heard reports that there 
was such a thing; they have had Lee twice on the stand and have 
not asked him a word about telephones. If the claimant’s true story 
is the story which they want the Court to believe and must make 
the Court believe, in order to prevail, the record could not pre:ent 
such an instance of ignorance on the part of one situated like Lee. 
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No. 181. A. L. Hamme, defts, iii, surbtl, 322. 
No. 182. Geo. Frederick, defts, iii, surbtl, 328. 
No. 183. Jonathan Fry, defts, iii, surbtl, 351. 
These three witnesses testify concerning a visit which they say 


they jointly made to Drawbaugh’s early in 1876. There is of course 
no possibility of getting any evidence to directly contradict or con- 
trol their statements of what they saw. They must be judged by 
their own inherent credibility and by the inconsistency of the story of 
which they are a part with the whole life and course of conduct of the 
claimant. Their part, as told by Hamme, is that they went there 
and he became interested and talked through the machine, while it 
appears that Frederick and Fry took no interest whatever in the 
matter and did not talk through the machine; do not pretend to 
identify it or to know anything about it. 


Frederick speaks of it in this way (p. 330) : — 


* A. 14. We came in there and looked around, and seen the 
clock and fire alarm, and he showed us a machine he called a talking 
machine, and I just took a sly glance at it; and he and Mr. Hamme 
was talking very much about it, — seemed interested in it in 
conversation. I heard Mr. Hamme say it would lay all telegraphing 
in the shade.” 


That is all the attention this witness paid to it. 


Jonathan Fry paid still less attention to it; he says (p. 332) :— 


“ While we were in there he got something, and he called ita 
talking machine. I didn’t pay no attention to it much; I weut there 
to see the clock.” 

Hamme, who noticed it the most, cannot identify it. It is very 
striking that Jonathan Fry, who has lived for a dozen years within 
half a mile or so of Drawbaugh’s shop, cannot pretend to say that he 
ever saw a talking machine or talked through it, or heard it spoken 
of in the neighborhood, or has any knowledge on the subject, except 
that in the beginning of 1876, he saw something which he heard was 


a talking machine, shown to somebody else, and he paid no atten- 
tion to it. The fact that that is the best knowledge which one of 
Mr. Drawbaugh’s neighbors has of it, shows that he did not have 
and was not believed by his neighbors to have a practically opera- 
tive instrument, up to that time, at least. 
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Fry expressly testifies (ans. 5, p. 332) that the first time he saw 
or knew anything about Drawbaugh’s machine that he can definitely 
fix, was in the beginning of 1876, and from the course of examina- 
tion on the rebuttal, it is perfectly obvious that if he had ever heard 
of it, or believed he had ever heard of it before that, the question 
would have been asked him. They called witnesses from a distance 
merely to swear that they had heard it talked of very early; this 
neighbor cannot support that story or he would have been asked ; 
and so his silence disproves it. 

Hamme says (p. 523) :— 


“(@. 17. While you were there in his shop that day, did he, or 
did he not, show you any machines which he called talking machines ? 

“ | Objected to as new matter, not in rebuttal. This objection to ap- 
ply to all succeeding questions upon the same line of inquiry. | 

y — = - 

“QY. 18. Tell us whether he did or did not talk to you through 
said machines while you were there that day. 

“dA. He did talk through the machines to me. 

*Q@. 19. While he was talking through the machines to you, and 
you were listening, in what part of the shop was he talking and in 
what part were you listening? 

“A. He was in the room to the right-hand side as you go in —a 
small room. I was in the back part of the shop —the far end from 
him —in what I would call the big shop. It was partitioned off in 
three parts at that time — the shop. 

“Q. 20. While he was talking into the machine in the small 
room, and you were listening at the machine at the opposite end of 
the shop, was the door closed or open ? 

“A. It was ajar; I couldn’t tell whether it was an inch open; it 
might be three inches open. 

“Q@. 21. While he was talking through the machine in the small 
room, and you were listening at the machine at the opposite end of 
the building, tell us whether you did or did not hear and understand, 
through the instrument, what he was saying? 

“A. I did understand it very plainly — what he was talking to 
nie. 

“Q. 22. Tell us how he talked through the machine — whether 
he whispered, or talked aloud, or sang, or what. 

“A. He talked in a whisper. 

“@. 23. After you had heard him talking through the machine, 
and understood what he said through it, tell us whether or not you 
went back to the small room and had any conversation with him 
about the invention. 
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“ [ Oljected to as leading. | 

“A. I went back in the small room and I said to him, ‘This lays 
away over the deck of telegraphing,’ or ‘This will do away with 
telegraphing’; I don’t mind any more which, but one of them two 
words I said. 

“@. 24. What further was said? 

“A. Iasked him then, ‘How is this thing done?’ he said, ‘ This 
is done by electricity.’ 

“@Q. 25. I now sbow you a machine, Exhibit B, and ask you 
whether the machine which you listened at that day was this ma- 
chine or looked like this machine, or not? 

“[ Objected to as leading. ] 

“A. I couldn't tell that. I couldn’t tell which machine it was; 
I couldn’t distinguish none of them here, that I would swear to that 
I had in my hand at that time. 

“[ The machines here on the table, and which the witness refers 
to in his last answer, are A, B, C, D, E, F, G, L, M, JI, and 
O. 
*@Q. 26. If I understand you correctly in your last answer, you 
mean that you are not able to say whether the machine which you 
had in your hand that day was one of the machines now on the table 
or not? 

“ [ Objected to as leading. | 

* A. I couldn’t answer that. The machine might be here on the 
able and I not know it. I don’t know whether I had one of these 
machines in my hand or not. I don’t know. I wouldn’t take my 
oath whether it was one of those or not. 

*@. 27. How did you listen at the machine that day; did you 
take the machine in your hand and hold it up to your ear, or did you 
bend your head down to a machine lying on a table or bench? 

“ { Objected to as leading. | 

“A. Iheld it up to my ear.” 

“ X Q. 33. Referring to your visit to Mr. Drawbaugh’s shop, re- 
garding which you have testified in chief, please tell us about how 
long you were in the establishment on that occasion, and all that 
you remember to have seen or done on the oceasion outside of this 
matter of the talking machine. 

“A. I might have been in an hour, as near as I can tell. I 
might have been an hour. He showed me a clock that he was 
working on to take to the Centennial that fall. He showed me a 
fire alarm that he had in that place there, which, at a certain temper- 
ature, would ring a bell; I remember that yet. I seen the turn- 
ing lathe there, and machinery that he had there to do work with. 
I was taking a look all over the shop.” 

* X Q. 38. Then, if I now understand you, you found the ma- 
chine in what you call the front shop, and you carried it in your 
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hind to the rear end of what you call the back shop: is that the 
case ? 

"A. Yes, sir; he handed it to me and I went out — just as if 
I was going out that door there —and went from the front shop 
to the back shop; and then he talked; the door was ajar— 
probably from an inch to three inches. 


“X Q. 39. Then, if I understand you, while you carried the 
machine at which you listened from the front shop to the rear 
end of the back shop, Mr. Drawbaugh stayed in the front shop: 
is that correct ? 

“Yes, sir.” 

He cannot identify, nor pretend to identify, any instrument what- 
ever. Now that is very material, for, if he tried B and F, or C 
and I, it is perfectly certain that he did not understand what was 
said through them, for the reason that it is impossible to do so. 
But it is very significant that the only instrument which he was 
specifically asked to identify (int. 25, p. 324) was instrument 
B, and one can hardly doubt that upon the preliminary examination 
by the defendants’ counsel he had manifested a disposition to iden- 
tify that instrument as the one listened at, but when he got on the 
stand could not even come up to that. Imf in February, 1876, B was 
the instrument which Drawbaugh showed to a man and attempted to 
talk through, of course that fact is fatal to his story and to his case. 
The description given by Hamme of the way in which the instru- 
ments were tried shows that if that description be true he could not 
have told whether speech came through the instrument or not. He 
says (x 38, p. 327) that the machine was in one room and he took 
it and carried it in his hand through the door to the next room, 
leaving the door ajar; the two instruments were connected by 
either a wire or a cord, he could not tell which. So far it implies 
nothing more than a lover’s telegraph, though the witness after- 
wards said that Drawbaugh told him “it was dune by electricity.” But 
with the receiver and transmitter separated only by something less 
than the length of the shop, it is impossible for any but the most 


yrained and accomplished ear to tell whether the sounds heard by 


the listener come through the instrument or through the air, for the 
spokl voice coming through the air the length of Drawbaugh’s work- 


shop, colt off only by a door open several inches, is much louder than 


the sount. that comes through any telephone instrument which he 
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pretends to have made before the date of the Bell patent, — unless 
they operated as circuit-breakers, and then there would be no articu- 
tion. | 

The Court will observe that every attempt upon cross-examina- 
tion to test the memory of this witness when not directed by leading 
questions, was deliberately prevented by respondents’ counsel in op- 
posing instructive objectiohs enunciated in the hearing of the 
Witness ; the whole deposition should be disbelieved for that reason. 

He testifies: “ Drawbaugh showed me a clock that he was working 
on to take to the Centennial that fall.” (Ans. 33, p. 8326; compare 
p. 621, supra, and p. 660, infra.) 

In the fall of 1880 or beginning of 1881 defendants examined Fry 
privately, took an affidavit (p. 335), and neither called him nor 
Hamme nor Frederick. In view of the growth of the testimony 
proved in the case of A. Kahney and others, this makes the late pro- 
duction of Fry, Hamme and Frederick very suspicious, and their 
testimony worthless. 

Fry was asked one or two questions (p. 331) with a view to hav- 
ing him contradict the complainants’ witness, Benjamin Kauffman, 
but he is only able to say in answer to them that he does not remem- 
ber whether he did or did not have the conversation with Mr. Kauff- 
man which Mr. Kauffman testifies to. 


No. 186. Wilson C. Fox, defts, ili, surbtl, 342. — Fox under- 
takes to swear that in 1867 or 1868 he was in Drawbaugh’s shop and 
by accident saw something and asked what it was; Drawbaugh 
evaded the answer, and afterwards said it was a new talking machine 
he was inventing — perfecting or inventing ; that he could talk through 
it up to his house; that when it was perfected there would be no 
trouble to connect one point to another; he told all about what 
his anticipations were; that this conversation was strictly confiden- 
tial; and, the witness adds, “I never mentioned it from that day to 
this,” and (ans. 17, p. 344) “I haven’t thought of the interview from 
that day to this.” Urged by leading questions to describe the instru- 
ment, he can do very little towards it, and his description, so far as 
he gives any, does not accord with any instrument produced. 

It seems to be a story too absurd for belief, that this man saw the 
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talking machine in 1867, never mentioned it and apparently never 
heard it mentioned by any one else, from that day to this, never 
thought of it from that day to this, in spite of the notoriety which 
the invention of the telephone received and the attention it attracted 
in 1876 and subsequently ; and this becomes still more absurd, when 
it is found that he has a sister and her husband living alongside of 
Drawbaugh in Eberly’s Mills, three milés from Harrisburg, meeting 
them of course more or less, and yet he never spoke with them on 
the subject, and never heard them speak on the subject. Calvin 
Hart, or “Cal. Hart,” his brother-in-law, and his sister, Mrs. Cal. 
Hart, are names which figure very often in this testimony; and yet 
they are not called to testify, while the brother-in-law tells this cx- 
traordinary story. 

Daniel Hart, the father of Cal. Hart, was called by us as a wit- 
ness, and testified explicitly that he had never known of the alleged 
talking machine. 

The witness, Fox, attempts to support his story by saying that 
when he was employed in the cotton mill at Harrisburg, Mr. Draw- 


baugh came there to buy thread to wrap insulated wire with, and he 
told him that he wanted it to use for the telephone. The witness 
becomes somewhat mixed up in bis description, but the absurd part 
of it is that when Drawbaugh was making a great many electric in- 


struments, clocks, telegraph keys and various contrivances requir- 
ing insulated wire, this witness should have got it now into his mind 
that the telephone was the only thing that he was wanting it for. 
This is evidently a case where a vague and worthless recollection 
of something or other has been brought up into an overpowering be- 
lief that what he heard of was the telephone, and that that is all he 


heard of. 


No. 188. Henry Otstot, defts, iii, surbtl, 360.— Age, forty- 
eight years; blacksmith. Says that he visited Drawbaugh’s shop at 
Eberly’s Mills about 1873, at the time of the sale of the effects of 
George Heck, deceased, and that that was the last time he was ever 
there ; that he was once there before that iu 1870 or 1871; the first 
time he was at Drawbaugh’s shop, he says he went with John H. 
Stephens, and saw some machine and asked Drawbaugh what it was, 
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and was told that it was a talking machine; that he and Stephens 
went to Drawbaugh’s shop that day to get Stephens’s water ram re- 
paired; the ram had been put in for Stephens by Drawbaugh; says 


thit the instrument which he saw was C, but counsel who examined 


him carefully guarded against his recognizing any later instruments 


by not showing him all that had been put into the case, only bringing 


out those which, according to their prearranged schedule, they were 


willing to have him say were there in 1873. 


This testimony about the alleged visit with Stephens must be 


. compared with the testimony of the complainants’ witness, George 
Row (complts, ii, 1533, p. 478, supra), and with the testimony of 
Stephens (defts, i, 259, p. 76, supra). Stephens does not pretend 


that any one was with him. Healso says that he saw Exhibit C, but 


thinks it was after 1875, while Row testifies in substance that Ste- 


, phens mentioned the existence of a talking machine at Drawbaugh’s 
¥ shop, apparently as a piece of news, in 1876. It is not pretended 
’ that Otstot was the “hireling ” referred to by Stephens; he did not 


work for Stephens. 


No. 190. George Hosler, defts, ii, surbtl, 367. — Age, thirty- 
eight years; Siddonsburg, York County; shoemaker and road su- 
iM pervisor. Has lived there all his life, except that from March 5, 
1872, to March 25, 1873, he lived at Eberly’s Mills as shoemaker. 
Says that he was frequently at Drawbaugh’s shop while he lived 
there, and that he has never been at the shop since; that he saw at 
Drawbaugh’s C and F; does not recollect Band 1; may have seen 
them and may not have. While living at Eberly’s Mills his shoe- 
maker’s shop was a place of resort. Drawbaugh’s talking machine 
“was even spoken of by the children.” P. 369 :— 


*Q. 15. From what you yourself heard at that time, while you 
lived there, would you say that Mr. Drawbaugh’s talking machine 
was at that time a matter of common and general knowledge in the 
community there, and a subject of general conversation, or not? 

“ [ Objected toas tncompetent and calling for mere inference, not 
Sact. | 

“A. It was, sir. 

“@Y. 16. Do you remember any part:cular remark made by any 
person about Mr. Drawbaugh and his talking machine while you 
lived there? If so, will you please state who the person was that 
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made the remarks, and how he came to speak on the subject at that 
time, and what he said? 

“| Objected to as inquiring for mere hearsay. | 

“A. Mr. Emanuel Dietz; I heard him make a remark in my shop 
about Mr. Daniel Drawbaugh and his talking machine. Drawbaugh 
was coming along ina stooping position, and Dietz said, ‘Here comes 
Dan Drawbaugh, the damned fool; he will go crazy trying to make 
a machine to talk to people away off.’ 

“Q@.17. You say Mr. Drawbaugh was coming along in a stoop- 
ing position at the time, and you illustrated it by rising in your chair 
and bowing your head down as if in deep thought; does that describe 
the appearance of Mr. Drawbaugh at the time? 

“A. Yes, sir. 

“(@. 18. Have you any idea about what season of the year it was 
when Mr. Dietz made that remark ? 

“A. It was in the fall, I suppose— rather cool weather — I think 
there was a little fire at the time. It was in the fall — what we call 
the fall. 

“@. 19. You say that even the children at that time were talk- 
ing about Mr. Drawbaugh’s talking machine; can you remember 
any children that you remember to have heard talking about it at 
that time while yeu were there? 

“ [| Objection renewed. | 

“A. I can remember one boy, who was a jolly little fellow and 
meant everything well. I used to plague him a little, and he said 
to me once, ‘ Wait till Drawbaugh gets his talking machine up; I 
‘an talk to you then.’ 

“(@. 20. What boy was that? 

“A. Daniel Fettrow’s boy; his name was William Fettrow.” 

P. 370. “@. 25. From the extent and frequency of the talk in 
that community at that time, while you lived there, about Mr. Draw- 
baugh’s talking machine invention, do you think that anybody could 
have been in the village and talked with the people there much at 
that time without hearing something about Mr. Drawbaugh’s talking 
machine, or not? 

“ [| Objected to as leading, and as incompetent, because calling for 
mere opinion. | 

“A. I think he would have to be what you would call a deaf 
man, In my opinion about the matter. Of course, I could not say 
wha! other people heard or did not hear, but, in my opinion, they 
ought to have heard something about it, living close around there.” 


Emanuel Dietz, referred to by this witness, is still living at Eber- 
ly’s Mills, and has been all these years (John Kahney, complts, iii, 
2057, p. 466, supra). He is one of Drawbaugh’s near neighbors, who 
should be most likely to have whatever knowledge there was to be 
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had of the alleged “talking machine.” Defendants have not called 
Dietz, — an admission that he knows nothing, or nothing to their 
purpose, about the thing. At the same time they try to prove by 
the hearsay tattle of this man Hosler, duly objected to, and with 
the Bowery Theatre gesticulation of ans. 17, that knowledge on the 
part of Dietz, which they could not prove by Dietz himself. 

It is one of the characteristic features of this case that those who 
should know the most about the alleged “ talking machine ” —Draw- 
baugh’s immediate neighbors and friends, and especially the men of 
substance to whom he would naturally turn for pecuniary help — 
ure those who seem to know the least or absolutely nothing, while 
chance acquaintances, like this wandering shoemaker, Hosler, men 
of little or no standing in their communities, and either stran- 
gers to Eberly’s Mills, or resident there for short periods only, 
abound with startling information on the subject, mostly hearsay. 
‘jolly little fellow,” was Wil- 


e 


Daniel Fettrow’s son, described as a 
liam Fettrow (John Kahney, complts, i, 2041). In 1873 he was 
fifteen years old (see his age stated in his deposition in the faucet 
case, complts, iv, exhibits, p. 175). The witness is not very happy 
in his recollections. They do not call William Fettrow. (See p. 
103, supra, and the body of the brief.) 


No. 191. Jacob Barber, defts, iii, surbtl, 371. — Age, fifty-five 
years; farmer; lives about five miles from Eberly’s Mills; has lived 
there most of bis life; has been county commissioner, supervisor and 
school director; was county commissioner with Wm Sadler, com- 
plainants’ witness :(complts, 11, 1036-54; p. 468, supra), from 1876 
to 1879. Remembers the visit to the county pocrhouse, where a 
string telephone was exhibited substantially as stated by Mr. Sadler ; 
says that while he and Mr. Sadler were county commissioners he 
heard Mr. Sadler speak of Drawbaugh’s talking machine several 
times, but he and Mr. Sadler are old acquaintances and have always 
been in the habit of meeting from time to time (x 44, p. 377). His 
supposed recollection that Mr. Sadler spoke to him at one time rather 
than another is a mere general recollection with nothing to support 
it; but if it were true that Mr. Sadler had mentioned to anybody in 
1878 that Mr. Drawbaugh had a telephone, it would be neither mate- 
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rial nor surprising, for the complainants have already proved that 
when Mr. Drawbaugh made one in 1878 it was heralded in the news- 
papers. The witness also testified that in July, 1873, he was can- 


vassing the county as candidate for county commissioner, and as he 


was canvassing the county on that occasion he went to Daniel Draw- 
baugh’s shop. 

P. 373. “And then, while I was talking to Squire John B. Draw- 
baugh in the shop, there was a small chunk of a boy came in and 
began to look at these tin boxes or glasses that was there on the 
bench, and he then asked Daniel Drawbaugh some questions about 
them that drawed my attention to them, and I asked then John B. 
Drawbaugh what they were. He told me they were a talking ma- 
chine; I told him then I guessed they wouldn’t talk very much; he 
told me then the time would come when you could stand in the office 
and talk to a man in Harrisburg as plain as him and me was talking 
there. That is about all that he said about them that I recollect of.’ 

Taking this testimony just as the witness gives it, it proves, if it 
proves anything, first, that in July, 1873, all that Drawbaugh had 
and was at work upon at his bench were F and B, and nothirg else ; 
these answer to a “tin box” and “glass,” and the witness does not 
pretend to identify the instrument. But the effect of the interview 
on this witness was that he did not believe that the thing could talk, 
and instead of hitching them up and demonstrating that they would, 
the answer was made to him that the time would come when they 
could talk three miles with them; and that is al! that this witness 
knew about Drawbaugh’s alleged telephone except that he thinks he 
heard of one before that. 

It is fairly to be inferred from the witness’s description of him- 
self that he was a prominent man of means, and it would rather 
seem as if he would be one of those that Drawbaugh would have 
sought to interest in the thing if it was of a character to interest 


anybody in. 


No. 200. Samuel Snell, defts, iii, surbtl, 412. — Age, fifty-nine 
years; Newmarket, about three miles from Drawbaugh; stone 
mason; has known Drawbaugh for thirty years; was at Draw- 
baugh’s in 18673; says that he then saw a machine which he talked 
through; it reached from the shop to the mill office; he spoke from 
the shop and I listened at the mill office; he spoke of the invention 
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as one that he was working on; I could heard the words pretty 


distinctly ; the thing I listened at looked like a small tin can with a 
bladder over one end of it, something like B; I don’t remember any- 
thing about whether there was an electro-magnet on it or not; I 
didn’t see the machine that Drawbaugh talked into; this I remember: 
I was putting up the steps of the spring at Milltown that day; was 
employed by the citizens of Milltown; Christian Eberly owned the 
grist mill; I had heard about Drawbaugh’s talking machine before I 
saw it; heard people talking about it where I was working at Mill- 
town, and therefore I went to his shop to see it; never been at 
Milltown since, except when I drove through there once without 
stopping. 

At the time when I seen this they were repsiring the old clover 
mill to fit it for a shop; they were going to make molasses faucets. 
I have heard his talking machine spoken of at New Cumberland ; 
you would hear of it everywhere you went. I remember the flood in 
the Yellowbreeches, August, 1873; heard that the Etter & Shanklin 
bridge was taken away. I did not see it. I have heard of this 
suit going on for a number of years; heard John Fletcher talk 
about it, and Brubaker of New Cumberland talked about it. I 
once remarked that I had seen it up there, and there was a man in 
the party told Drawbaugh what I said. This remark was in con- 
sequence of talk going on at that time about the talking machine and 
the suit. 

As to this piece of testimony, it is sufficient to say that it is an- 
other example of a witness being called in the so-called “ surre- 
buttal” to improve upon Drawbaugh’s own story and that of his 
Witnesses in defendants’ original testimony. In that testimony 
there is no pretence that any such state of things as described by 
Snell existed, in reference to the alleged “talking machine,” in 
1867, or at dates very much later. 


No. 201. James Davis, defts, iii, surbtl, 418. — Age, sixty three 
years; cobbler; Newmarket; has lived at Newmarket, York 
County, three miles from Milltown, since 1872; lived at Whitehill, 
a mile from Drawbaugh’s shop, during 1871; from 1868 to 1871 
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lived in Adams County, and before that lived on Fred. Sheeley’s 
farm, a mile and a half from Milltown. 

Says that while there, and towards the fall of 1867, according to 
his recollection, he went to the grist mill and heard them say “ that 
Dan was working on a talking machine down at the clover mill,” 
and I told Daniel Hart’s hired man, who is dead now, that we would 
come down to the old clover mill and see the talking machine, and 
we went down; and I said, “ Dan, they tell me up here at Milltown 
that you are working on atalking machine,” and he said, “ Yes, I am 
working at it now.” I saw the machine that he was working on, 
and he told me it was a machine to talk. While I lived in White- 
hill in 1871 I heard a good many people talk about it, — about him 
talking through it down there at Milltown, but I can’t remember 
who spoke of it; and since I have been at Newmarket they come 
into my shoemaker’s shop and talk about it every little while, and I 
didn’t live there long before they told me they were talking through 
it from the clover mill up to the big mill. 

This is another instance where remoteness lends precision and 
“Jargeness” to the testimony, for it is certain from Drawbaugh’s own 
deposition that he never had a line from the shop up to the grist 
mill, andif he had had one, the instruments alleged to exist at that 
period could not have talked over it. Of course the whole’ of such 


testimony is worthless in law and in fact, except so far as it may tend 
to show that it was known in the community that Drawbaugh was 
attempting to make a talking machine. But in point of fact it 1s not 
persuasive even for that, because, after the proof from the members 
and from the records and from the history of the Faucet Company, 


any man who pretends to say from mere recollection that a speak- 


ing telephone existed, was generally talked about and freely shown 
at that period, simply destroys bis own credit. 

This deposition offers another difficulty. Fred. Sheeley lived 
really about half a mile from Milltown, and has lived there for an 
indefinite time. He is a prosperous farmer, worth $50,000 to 
$75,000 (Mumper, complts, ii, 1100; p. 470 supra). His son 
recently married Drawbaugh’s daughter (J. Ditlow, defts, iii, surbtl, 
530). His brother, John Sheeley, also a man of means, was one of 
Drawbaugh’s partners in the Faucet Company. If the claimant’s 
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story be true, surely these men would have known all about the 
talking machine, and would have been able to offer assistance ; but, 
as usual, the defendants did not call them, and thereby admit that 
they know nothing of it. They preferred to call a laborer and cob- 
bler full of the gossip of his shoemaker’s shop. 


No. 209. David H. Spangler, Jr., defts, iii, surbtl, 454. — Age, 
thirty-three years; called mainly to testify to flood of August, 1873, 
and its effect on the Etter & Shanklin brid ze ; also testifies, in answer 


to leading questions, that he was in Drawbaugh’s shop while living on 


the Studebaker farm, and to the best of his recollection in the fall of 


1874; how many times he cannot recollect. Says that he once saw 
a talking machine there, — he thinks I,—and that Drawbaugh ex- 
plained about talking through it, and how far you could talk, and 


that he, Drawbaugh, was talking about getting it patented, “but 
1; hardly felt able at the time”; witness had heard of the talking ma- 


chine before that time. 


It appears that ever since 1874 Spangler has been living in the 


immediate vicinity of Milltown; he gives no particular reason for 


assigning his visit to the shop and seeing a talking machine to the 


time he was living on the Studebaker farm; the association is sug- 
gested to his mind by a leading question (int. 26) and he accepts it. 
Of the occasion or circumstances of the alleged visit he says noth- 
ing except that it was on Sunday. 

Cross-examined (p. 460), he says he cannot recollect at pres- 
ent who was with him on the visit, —there were parties there, 
probably haif a dozen; is not prepared to give the names of any of 
them; asked whether he met these half dozen parties at the shop 
or went there with them, he answers, “I wish to have time to collect 
my memory”; had thought over the bridge question before taking 
the stand, but had not had time on the telephone; was at the shop 
probably a couple of hours; is not prepared to give the names of 
any persons he found at the shop besides Drawbaugh; has known 
for three or four years that this suit was going on. He is a brother- 
in-law of the witness Simmons (p. 570, supra), and has been 
acquainted for a number of years with David M. Ditlow, one of 
defendants’ witnesses (defts, 1, 597; p. 187, supra). They reside 
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in the same village, —Camp Hill. Elsewhere in his cross-exami- 
nation witness figures very discreditably as a dull, perverse and 
shifty fellow (pp. 458 to 461), and it is clear that his alleged recol- 
Jections about the talking machine are utterly unreliable and worth- 
less. 


No..212. John CO. Schrader, defts, iii, surbtl, 467. — Age, thirty- 
eight years; worked for the Drawbaugh Manufacturing Company, 
November, 1868, to April, 1869; boarded first in the Hauck family 
with Umberger and Carns; March and April, 1869, boarded at 
Daniel Drawbaugh’s. Drawbaugh kept a servant by the name of 
Maggie Darr; Charles Umberger and Jacob Carns boarded there 
also. 


“@.12. Whilst you were working there for the Drawbaugh 
Manufacturing Company, as you have testified, did you ever see any 
talking machines? 

“A. Mr. Drawbaugh on a few occasions took me up to his pri- 


vate room, which was over the machine shop, and there showed me 
a machine which he called a talking machine. 

“@. 13. Did he explain to you what it was for and how it was 
to be used; and if so, tell so far as you can recollect what he said 
about it? 

“A. I do not recollect that he explained to me how it was to be 
used, but [ do recollect distinctly that he said it was for the purpose 
of talking between distant points, as, for example, between Eberly’s 
Mills and Harrisburg, which I think he used as an illustration. He 
also made the remark that it might be used to take the place of the 
telegraph.” 


I recognize Exhibit B; it had a diaphragm, and [ think an arma- 
ture on it; the bobbins of the electro-magnet were perfect at tlat 
time; I recollect seeing some wooden pieces like mouthpiece of F, 
several of them; I recollect Drawbaugh speaking of it at table on 
several occasions in the same spirit that he spoke to me about it at 
the shop. 

Schrader’s testimony, of course, is to be read and judged of in 
the light of the testimony of his fellow workman Carns, who testifies 
positively for complainants (comp!ts, ii, 885; p. 440, supra) that 


>? 


he neither saw nor heard of any “talking machines” while working 


at Drawbaugh’s shop; and in the light also of the other proof about 
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the period of the Faucet Company. Of the workmen shown to have 
been working on faucets in Drawhaugh’s shop in 1869, only two, 
Schrader and Hoffman, who have been called by defendants, 
profess to have had any knowledge of talking machines; neither 
witnessed any attempt to talk; Brooks and Smith (pp. 21, 93, 


supra), called by the defence, put their knowledge of it af a 


much later date. Carns, called by complainants, denies that such 


a thing was known to exist. The members of the Faucet Company 


and those whose connection with it took them frequently to Draw- 


baugh’s shop during a period within which that covered by Schrader’s 


testimony is included, and who were men of substance, not one is 


called by defendants to prove a knowledge of “ the talking machine,” 
while two (John F. Hresh, p. 443, supra, and Henry S. Rupp, p. 
435, supra), calle? sy complainants, testify they had no knowledge 
of it until at dates long after that of Bell’s patent. W. L. Gorgas, 
‘ son of one of the members of the company, and who during his 


connection with it managed the company’s affairs, took the time of 


the men employed, assisted in keeping the books, and was continually 


at the shop during the period to which Schrader’s testimony refers, 


wis called by defendants, examined upon purely collateral matters, 


and asked not one question tn reference to talking machines (defts, 
1,676; p.223,supra). His father, William R. Gorgas, called at the 
last moment by respondents (defis, ui, surbtl, 1128), simply testifies 


that at some time, somewhere he thinks between 1873 and Novem- 
ber, 1877, Drawbaugh said he had a good thing and that if witness 
would take out the patent he would give hima half interest in it; but 
he did not pretend that this was for « talking machine, and defend- 
ants did not ask him any question about talking machines. 
S. M. Hertzler, another member of the Faucet Company, is called 
(defts, 1, 730; p. 244, supra) to prove Drawbaugh’s poverty, but is 
not questioned as to the talking machine. 

Schrader does not pretend that he ever saw or heard the machine 
operated, and “does not recollect that Drawbaugh explained to him 
how it was to be used.” 

His partial recognition of B as a thing which he had seen nearly 
fourteen years before his testimony was given, taking it for all or 
more than it is wurth, tends to show only that at that time Draw- 
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baugh was tinkering at something which he called a “talking ma- 
chine.” That he had actually accomplished anything, or that Exhibit 
B was then a practical working machine, Schrader’s story dves not 
show, but shows the contrary. It cannot be doubted that Draw- 
baugh — calling Schrader in for private exbibitions — would, if he 
had anything of a practical and operative character, have demon- 
strated the fact for Schrader’s benefit. Furthermore, it is noteworthy 
that B is the only entire instrument which Schrader professes to have 
seen; that he does not recognize F (which Drawbaugh claims to 
have been the instrument used as a “ transmitter ” in connection with 
B as a receiver), but simply says that he recollects seeing some 
wooden pieces like mouthpiece of F. It is not conceivable that 
Drawbaugh, while making private exhibitions of B, should not also 
have shown F, if F then existed, nor is it conceivable that if 
the witness saw both things under such circumstances as he nar- 
rates, he should retain so long a clear recollection of the one, and 


lose all memory of the other. Schrader’s testimony, therefore, is 


chiefly remarkable for its contradiction of defendants’ claim that 
Drawbaugh had operative talking machines in ard before 1869, 
and for its utter inconsistency with the story which so many witnesses 
have been called to tell, that the talking machine was then and pre- 
viously matter of common talk in the neighborhood. 

It is instructive to compare this testimony with that of the Darr 
family, who depose so glibly that at this early date, 1869, the “ talk- 
ing machine ” was common talk in Milltown, even among the chil- 
dren. Schrader testifies to no such state of affairs, nor to any talk 
about the talking machine, save by Drawbaugh himself in his shop 
and his home. Nor is Schrader’s testimony consistent with the 
allegations elsewhere made that Drawbaugh exhibited and talked 
about his machine to every casual comer. On the contrary, his 
story is that of special private exhibitions of the thing to himself 
alone, in Drawbaugh’s “ private ” room. 

Called ostensibly to rebut our witness, Carns, he does not pro- 
fess to know that Carns, with whom he worked in the same shop, 
boarded in the same house, and shared the same bedroom, ever 
saw, or had knowledge of the talking machine; that Carns ever 
mentioned the subject to him, or he to Carns; or that he (Schrader) 


reat 
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ever spoke of it to any one, or that any one save Drawbaugh ever 
spoke of it to him. 


No. 221. John F. Rupp, defts, iii, surbtl, 517. — Already testi- 
fied for the defendants (defts, i, 324). Says that he made a mistake 
in one of the dates in his former deposition ; the desks were changed 
Jan. 4, 1875; and the diary which he had when he testified before 
shows this; but it was in November, 1876, as he has already testified, 
that they. went to Drawbaugh’s shop. One of the visitors to Draw- 
baugh’s shop on that occasion was Forest Shank, son of the defend- 
ants’ agent, A. B. Shank, but they do not call him. (For J. F. 
Rupp, see p. 87, supra. ) 


No. 222. D. A. Hamacher, defts, iii, surbtl, 519. — Have 
already testified (defts, i, 302). Testified wrong as to the date 
when the desks were put in; swore that it was in 18763; in fact 
they were put in in 1875. While testifying went to Zearing, secre- 
tary of the school board, and looked at the various records which he 
referred to in his deposition, which showed that the desks were put 
in in 1875, and then came back on the stand and suppressed that 
fact. (See abstract of his previous deposition, p. 86, supra.) 


No. 231. G. W. Dunlap, defts, iii, surbtl, 581.— For many 
years before 1880 lived at Newville, Cumberland County ; some- 
where about August, in the year 1876, and again somewhat later in 
the year, he went from Newville to New York with Harry Draw- 
baugh in Harry Drawbaugh’s market car, together with Charles 
Drawbaugh; says that while waiting over at Bridgeport, Henry 
Drawbaugh invited him to go to Drawbaugh’s shop to see a talking 
machine and other curiosities. They all went to the shop together, 
and there the witness saw a wire-mxking machine, an electric clock, 
talking machine, fire-alarm telegraph machine, some very fine had 
paintings. Nearly all the instruments being shown him, he recog- 
nized H and B, but he has no recollection of the others; says that 
D. Drawbaugh was explaining H to his brother. Witness says that 
he did not hear explanation because he was interested in something 
else; he only heard that it was a talking machine; says that in 
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looking around over the benches he saw B, but didn’t see the inside 
of H. Never was at Drawbaugh’s shop at any other time; was at 
Milltown once, and he made another trip with Henry Drawbaugh in 
April, 1877, but didn’t go to Drawbaugh’s shop then. Soon after 
his return in August, 1876, he told Wm. P. Chambers of Newville 
what he had seen. Mr. Henry Drawbaugh said he would take 
Chambers down some time to see for himself. Afterwards, in answer 
to a leading question, he was induced to say that some of the other 
instruments shown him looked familiar, “but I can’t remember 
whether they were the precise ones that I saw there.” 

P. 587. “@. 69. Tothe best of your recollection and belief are 
H and B the precise ones that you saw there ? 

“A. They are.” 

This deposition was purely cumulative and not in rebuttal, and 
was objected to on that ground. 

It is absolutely certain that H did not exist at that time; there 
wis a box with a bell on it, for a hotel call, —a mere electric bell, 
which several witnesses have mistaken for H. (See the body of the 
brief for proof about H; also Springer, Holsinger and W. 8. Dellin- 
ger, pp. 62, 108, 124, supra.) 


a) 


No. 247. William P. Chambers, defts, iii, surbtl, 671. — 
Now lives at Harrisburg; formerly lived at Newville, Cumberland 
County. Sept. 5, 1876, went to the Centennial as one of the 


band accompanying the Hope Fire Company. The date of the visit 


of that company was fixed by the deposition of S. H. Ettla, the 
secretary of the company (p. 589). The witness says that just a 
week before that visit he went with Henry Drawbaugh to Philadel- 
phia in his market car on the same occasion when G. W. Dunlap 
went to New York in Henry Drawbaugh’s other market car. This 
was the second trip that George Dunlap made that summer; says 
that after returning from the first trip Dunlap told him of a wonderful 
talking machine that he saw at Drawbaugh’s shop; after that I went to 
Milltown with Henry Drawbaugh. I went to Philadelphia with him 
with the understanding that we were to get back to have time to go 
to Daniel Drawbaugh to see his talking machine. H. F. Drawbiugh 
and I left the cars at Bridgeport, and walked over to Milltown for 
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the purpose of seeing the talking machine. I saw part of it on the 
work-bench. I should think we were two hours and a half in the 


‘shop. [Instruments shown to the witness.] The only one I recol- 


lect is H, which was standing on his work-bench. I remember of his 
working at a mouthpiece something like the mouthpieces of D and 
E. He was just about to glue it on, he raised the window to 
let the air in the room, and the wind blew the mouthpiece down 
on the floor and broke it, which made Daniel very angry. I would 
not like to repeat what he said. I saw the inside of H. I recognize 
the little tin can, as I supposed it to be, and the wires going to it. 
[In the instrument shown the witness on the stand what he referred 
to as a tin can was the induction coil with tin case around it.| Says 
that the arrangements on the inside of the door seem to be the same as 
he saw, though he does not remember exactly what they were; that 
he remembers that there was a circle on the inside of the door; says 
that he remembers very distinctly seeing the brass binding posts on 
the right-hand side of the outside of the case H. Saw at same visit 
Drawbaugh’s electric clock, his machine for making insulated wire, 
his alphabetical telegraph, and a number of other small articles. He 
wanted me to use the instrument to make strings for string instru- 
ments; he said he used that wire for his talking machine; he had 
a coil just made at the time lying on his bench. 

It is absurd to suppose, as several witnesses represent, that all the 
wire was used on the talking machines, for it is certainly true that 
he was making electric clocks, or an electric clock, at that time, be- 
sides other electric apparatus. 

Not only is the proof explicit that Drawbaugh did not have H 
then, but he testifies in terms that he used a separate induction coil 
for a number of months before he put one into H. All the statements 
of this witness about talking machines are pure romance. He was 
Henry Drawbaugh’s son-in-law. He says that he took a journey to 
make this visit, and planned it beforehand on purpose to see the 
talking machiye. If there had been a talking machine there he 
would have talked through it. If D and E had existed they would 
have been used; they required no preparation, no battery, no ad- 


justment. . The positive fact that under these circumstances there 
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was no talk through a telephone is conclusive proof that there was 


no telephone which could be talked through. 

Witness says that he dined that day at John Drawbaugh’s. That 
in the band room at Newville he had heard Henry Drawbaugh 
speaking about Daniel’s talking machine at least two years before 
this visit. 

On cross-examination it appears that he is son-in-law of Henry F. 
Drawbaugh, and was married in January, 1876. 

This witness testified that in 1876 Daniel Drawbaugh was living 
at Mechanicsburg, and was examined as follows (p. 674) :— 

“ Q. 33. Were you ever at his house at Mechanicsburg? if so, 
when, and how happened you to be there? 

© 4. Yes, sir; it was at the time there was a band convention 
held at Mechanicsburg. There were five or six of us took supper 
with him. Afterwards the band serenaded him—the same evening.” 

Was this evidence introduced to sustain the allegation in the an- 
swer (p. 7) that “said Drawbaugh for more than ten years prior to 
the year 1880 was miserably poor, in debt, with a large and helpless 
family dependent upon his daily labor for support, and was from 
such cause alone utterly unable to patent his said invention or caveat 
it or manufacture and introduce it upon the market”? 


No. 232. WS. Hi. Httla, defts, iii, surbtl, 589.— Store keeper ; 
recording secretary Hope Fire Company, Harrisburg; called only 
to testify that said company visited the Centennial Exhibition at 
Philadelphia, Sept. 5, 1876, and took the “ State Capital ” Band with 
them. 


No 252. David Cowens, defts, iii, surbtl, 695. — Age, sixty-nine 
years ; Rye township, Perry County ; farmer ; called principally to tes- 
tify on the subject of the putting in of an hydraulic ram on the Draper 
farm, Marysville ; testifies also (p. 701) that he visited Drawhaugh’s 
shop in company with George W. Kissinger, in the spring of 1876, 
in the forepart of May, he thinks. P. 703, ans. 52:— 


“IT siw an old big clock that he had there — an old big clock that 


he was trying to make go without winding; and saw this other 
machine, this talking machine. I don’t know what he called it, — 
this thing that you spoke to, and spoke through. He had that 


there, too.” 
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Drawbaugh was showing it to Kissinger and me, and telling us 
what it was for. Drawbaugh talked through it, Kissinger listened 
first, and then witness listened to it; you could understand it; 
Drawbaugh was in a different room. “ Drawbaugh said he wanted to 
get, —think it was the clock he wanted to teke to the Centennial 
Exposition, — but he was going to get it ready and take it down 
there that fall.” 

Called subsequently for complainants (complts, ili, 2462), Mr. 
Cowens testified as follows (p. 2463) : — 


“@ 25. When you were testifying on the part of the respond- 
ents last winter, you were examined in reference to having seen and 
listened at something referred to in your examination as a ‘ talking 
machine’ at the time you visited Mr. Drawhaugh’s shop with Mr. 
Kissinger; will you please tell us what this thing at which you 
listened on that occasion was, as you now recollect it? 

“| Objected to as not in rebutial of any evidence offered by defend - 
ants in surrejoinder, and as not competent in any view at this stage 
of the case. | 

“A. I didn’t see the machine, I heard it; there were holes 
through the wall where I listened; Drawbaugh was in the other 
room; he talked through it; I don’t know what it was like. 

“ Y. 26. On that occasion did or did not Mr. Drawbaugh explain 
any talking machine to you, or say anything to you about talking 
by electricity ? 

“[ Same objection. | 

“A. He did not. 

“Q. 27. After you had given your testimony for the defendants 
last winter, and while you were still in town here, did or did not any 
of defendants’ counsel show you anything stated to be a talking 
machine and ask you whether or not you had ever seen it before; 
and if yes, what was your reply ? 

“{ Same objection, and as immaterial. | 

“A. Well. they showed me one — Mr. Jacobs’ in his office; they 
called it a talking machine, and asked me if I had ever saw it before ; 


I told them I hadu’t.” 

What do they mean by their testimony from Cowens? From the 
witness’s inability to identify, from the description he gives and from 
the fact that when the defendants had him on the stand they did 
not ask him to describe tbe instrument he thinks he saw, it is clear 
that he did not use any instrument produced by the claimant. No 
receiver which has been produced could have been so fastened to 
the wall that a person could think he was listening at a hole in the 


wall. All that are alleged to have existed before that time were to 
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be held in the hand and connected with flexible cords or wires to the 
line. Several other witnesses speak of listening at an instrument 
fastened to the wall. Why do not the defendants tell the Court 
what there was that could give rise to such testimony? Certainly 
no instrument produced, nor any described by the claimant, could 
have done that; a string telephone could. The claimant can ex- 
plain this matter if he wants to, and he would, unless the facts about 


it would hurt his case. 

According to the claimant’s story D and E had existed for over a 
year; if those were in existence no other receiver would have been 
used. The witness could not, taking D or E, or even A, in 
his hand and listening to it, have thought that he was listening 
to a hole in the wall. These instruments were not to be supported 
by any wall, except the kind through which Pyramus and Thisbe 
talked their love. If this witness proves anything, therefore, so far 
from contradicting Mr. Kissinger, he proves that D and E could not 
have existed at that time. 

Several of the defendants’ witnesses speak of Drawbaugh’s pro- 
ject to exbibit at the Centennial. To exhibit what? His clock. 
This witness speaks of it; Holsinger, in his newspaper article, pub- 
lished in November, 1875 (see p. 107, supra), says that Drawbaugh 
was then getting up an electric clock to exhibit at the Centennial. 
Hamme (p. 649, supra) says that in February, 1876, Drawbaugh 
was getting up a clock to exhibit at the Centennial. The defend- 
ants allege that he had D and E in the spring of 1875; he pro- 
posed to make an exhibition at the Centennial; he did not intend 
to take D and E, which he already had completed, and which 
only needed some of the wire he had about the shop to connect 
them ; he proposed to construct an electric clock, not yet made, and 
take that. When he did go to the Centennial he took neither. Can 
there be any stronger proof drawn, not from mere memory, but from 
the admitted action of the man, and from bis announced plans con- 
clusively proved by the contemporaneous publication of his friend 
Holsinger, as well as by the evidence of his own witnesses, that he 
had not then got anything worth exhibiting, and could not think of 
anything better or more surprising to show to the public than a 
clock which he had yet to build? 
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No. 256. Ezra F. Gilbert, defts, iii, surbtl, 726. — This gentle- 
man has often been spoken of in the testimony (complts, 576, 663, 
886, 933, 1216; defts, 339, 666). He says that he has lived at or 
near Eberly’s Mills since 1866 or 1867. The plan shows that bis 
house is right in the village. He was referred to by John M. Kis- 
singer (complts, i, 576) as the man who lived in the “ big stone 
house,” which implies a man of means. The defendants called wit- 
ness after witness from a distance during their surrebuttal, merely 
to testify that they had heard mention made of talking machines at 
Drawbaugh’s shop. They put Gilbert on the stand to prove when 
aram witness worked for him, in order to help that man to fix a 
date, and did not ask hima single question about telephones. Here 
is another man, then, who must have known of the talking machine 
if it existed, and who knows nothing about it. What kind of an 
invention is it, which during ten years was unknown to a man who 
lived in the village within stone’s throw from Drawbaugh, and yet 
was common talk twenty miles away, but which no one, near or re- 


mote, ever wanted to use? 


No. 285. John B. Heck, defts, iti, surbtl, 892.— A brother of 
George B. Heck; a man frequently referred to in the testimony by 
George F. Eyster, Jacob Barber and other witnesses; he is called 
simply to testify to the fact that his brother, George B. Heck, died 
in July, 1873. 

George B. Heck and his estate owned the building and water 
power used by Drawbaugh as his shop. John B. Heck lived at 


Milltown, and in settling his brother’s estate of course had charge of 
? ew) S 


the shop. The defenJauts proved upon cross-examination of John 
Kuahney that he was a man whom John Kahney used to meet there 
between 1871 and 1875. They bring other witnesses from a dis- 
tance to prove that many miles away from Drawhaugh’s shop they 
heard that he had a talking machine; this resident of Milltown, who 
owned or represented the owners of the shop, is proved to have 
been frequently there, was on the stand anl they asked him no ques- 
tion about telephones. Thus he belongs to that large class of next- 
door neighbors who never heard that Drawbaugh had a talking ma- 


chine there, and do not believe that he had. (See for this the boly 


668 DEFTS’ PROOFS IN SURBTL. — MAGLAUGHLIN ; J. R. VANASDALE. 


of the brief and John Kahney, p. 466, supra, and for some other in- 


stances of the kind, p. 457, supra.) 


No. 251. W. J. Maglaughlin, defts, iii, surbtl, 751. 

No. 262. Jacob J. Maglaughlin, defis, iii, surbtl, 763. 

Father and son. They are called to support Hoffman (defts, 1, 
502, 689; p. 1387, supra). As usual with the supporting witnesses 
called in surrebuttal, he saw Hoffman do, and heard him say a great 
deal more than Hoffman himself says he did, saw or said. These wit- 
nesses are fully considered in connection with Hoffman, p. 137, supra. 


No. 265. Jacob R. Vanasdale, defts, iii, surbtl, 788. — Of Sil- 
ver Spring township, Cumberland County ; owns a steam thresher. 
February, 1875, shelled clover seed fur Mr. John Renard at his 
Milltown farm. Jacob Ensminger helped me; it was the only 
time we ever worked there together; an evening we were there 
we went to Drawbaugh’s shop and saw him. He and Shorty Draw- 
baugh were turning offaxles; we saw a clock there run by a mag- 
net; we saw one run by electricity and then we saw something 
that, he said was a talking machine that he said he was getting 
up and we saw a fire alarm that he had. F, B,C, 1, A, D, E 
b ing shown to the witness, he states that he recognizes I, A, F, 
B and C; says he supposes C to be a likeness machine; noticed 
the curled magnet on D, but it was not put together this way; this 
curled magnet was lying together with the others, but not fastened 
to anything. Drawbaugh told us it belonged to a talking machine ; 
I asked him whether the hole of A was to look into; he laughed 
about it, and I can’t mind what he said it was for. C had the mag- 
net and spools on it like C reproduced. What we went down to the 
shop for that evening was to get our knives magnetized. 

It is not credible that the witness saw C in 1875 with the perma- 
nent magnet on it. That magnet was merely laid on, and C could 
hardly be moved without dropping it off. It would not be kept on 
it; and no one saw it in use that spring. 

Cross-examined about his book and proved to have kept it so 
loosely that it was very unreliable. 

The witness couples the alleged vixit to Drawbaugh’s shop with 
the shelling of clover seed for John Renard, at Milltown, and states 
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(p. 790) that this was the last work of the kind which he had done 
for Renard at Milltown; also (x 50, p. 797) that Ensminger quit 
working for the witness Feb. 5, 1875; may have done some work for 
him in 1876; is not-positive. The book, however, appears to show 
that Ensminger worked for the witness in October, November and 
December, 1875, and January and February, 1876; and also that 
witness shelled clover seed for Renard at a time which from the 
order of the book entries would be Feb. 24, 1876. Witness, how- 
ever, swears that this entry was only a transcript of the 1875 entry ; 
and intimates (x 48) that he was in the habit of making such tran- 
scripts from one part to another of the book; but when asked 
to point out a single other example in the book, he cannot do so. 


No. 268. Jacob F. Ensminger, defts, iii, surbtl, 808. — He is 
the person referred to by the preceding witness, Vanasdale, and 
says he remembers the visit. The store keeper at Milltown had an 
explosion in his-store, and was auctioneering off his goods. ‘This 
was within three weeks after the explosion [ which in fact was Jan. 
18, 1875]; there was some excitement about it; building was a 
total wreck and the property in-ide of it was all broken and scat- 
tered over the building. This event was not referred to by 
Vanasdale in connection with the alleged visit. At Drawbaugh’s 
shop witness says he saw his electric clock ; dial telegraph; several 
pieces that he had made which he called his talking machine, —the 
magnet of D, and several other pieces that he had. I identify A and 
D, and the permanent magnet of C reproduced. The parts that I 
remember best in this instrument are the magnets par.ly covered by 
this brass plate. At this visit I saw two electric clocks at Draw- 
baugh’s; one was finished and running right along; the other was 
not finished; the one that was finished was ina p'ain wooden case 
with the magnet underneath the pendulum; hid n» weights, and if I 
remember, it was noiseless. I would not be positive on that point. 
The one which was unfinished was about the ordinary size, as nearas I 
remember. I do not think there was any particular case to it. It was 
boxed up, though, so as to keep it from being exposed to the dust. 


No. 272. William H. Martin, defts, iii, surbtl, 827. — Age, 
thirty-five ; eight miles west of Pittsburg; carpenter; lived at York 
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very near seven years; went to live there to the best of my knowl- 
edge in 1876; before that lived in Cumberland County from July, 
1870; in Cumberland County first worked for Abraham May ; first 
work I did was on Wilson Walter’s barn; built an addition to the 
house of Mr. Daniel Hart of Milltown; don’t recollect whether it 
was in 1870 or not; think it was that fall—not more than a year 
either way; boarded with Mr. Hart while building that addition. 
While living in Cumberland County, heard of Drawbaugh’s water 
rum, molasses faucet, and a talking machine. First heard of the 
talking machine in 1869. It was talked about at Mr. Hart’s table 
while we built the extension to his house. When we would go into 
meals we would talk about it. 

In 1870 I went to Drawbaugh’s shop to see his talking machine, 
but I did not get to see_it si that time; Drawbaugh had gone away. 
Went afterwards with John Keefauver; found Drawbaugh there, 
and talked through the talking machine ; I was up in the attic — you 


may call it upstairs —and Keefauver was down in the basement. 
Don't remember about the clock; both of us talked through the 
mchine to each other; to the best of my knowledge, Keefauver and 
I changed places while talking; I heard and understood through the 


machine what Keefauver was talking into it; there was no conversa- 
tion back and forth in the machine in particular; we talked, but I 
cin’t remember what we did talk—some foolishness; I don’t re- 
member what. In answer to a leading question, witness states that 
he talked through the machine and Keefauver answered back 
through the machine. To like leading questions, witness states 
that while he was living in Cumberland County he heard a good deal 
of talk in the community about the talking machine; heard Abra- 
bam May talk about it in 1870; was in Drawbaugh’s shop last win- 
ter; nobody but his foreman was there. The last time before that 
that I was in the shop was when me and Keefauver was there. 

Cross examined. — Keefauver and I started from Oyster’s Point 
Tavern. He kept the hotel there. I don’t know whether we visited 
any place besides Drawbaugh’s that day, or not; I suppose we went 
home then; don’t know how long we were at Drawbaugh’s shop ; 
might have been there an hour; long enough to talk through the 
talking machine ; all our time there was spent in talking through the 
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talking machine —I think so; we might have had a few words with 
Mr. Drawbaugh; I don’t recollect; don’t remember that we did or 
saw anything but the talking machine; don’t know, but don’t think 
I did; if I did, I don’t remember; can’t tell what Drawbaugh was 
working at when we went there; didn’t see anybody but Drawbangh 
that I remember of; I don’t know whether Keefauver or I talked 
through the machine first. 


No. 274. . John F.. Keefauver, defts, iii, surbtl, 837. — Age, forty- 
one years; Harrisburg; grocer; formerly kept tavern at Oyster’s 
Point two years, from April, 1872, to 1874. Have been in Draw- 
baugh’s shop twice; first with Mr. Martin (the last witness). We 
saw that talking machine. Martin and [ talked through it. I was 
in the cellar and he in the attic. I both talked through and listened 
at the machine. | 

P. 839. “@. 18. When you listened at the machine, could you 
hear and understand what Mr. Martin was saying through the appa- 
ratus, or not? 

“[ Objected to as leading. ] 

“A. Yes, sir; we could hear. 

“Y. 19. Did you carry on any conversation through the machine 
with Mr. Martin ? 

“[ Same objection. ] 

“4. Yes, sir.” 


We then looked around at his clocks a little while. I was in the 
attic that day — right up under the roof where the rafters were — to 
talk through the machine again with Mr. Martin; he was in the 
cellar; earth floor to cellar; two stories of the building between 
cellar and attic; Drawbaugh instructed us how to use the machines. 
Said he intended to have them used in place of telegraphing. 


“(. 32. Did he tell you whether they were operated by elec- 
tricity or not? 

"A. No, sir. 

“Q. 383. What was your understanding about that at the time? 

“ [ Objected to as incompetent. | 

“A. J had been told it worked by electricity.” 


Had heard «f the talking machine about three years before. 
When I first heard of it I was seven miles west of Carlisle. 


NRE 
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About a year after the visit with Martin, I visited Drawhaugh’s 
shop again. Had business with George Heck about three and a half 
months before he died, —about the middle of April, 1873. My 
first visit to Drawbaugh’s shop was in the spring of 1872. 

On my second visit Jacob M. Sadler was with me; saw a talking 
machine on that occasion. Sadler and I talked through them. 
They were in the cellar and attic; I was in the cellar. We 
talked back and forth through the machines. Heard and understood. 


*Q. 55. On both of those occasions when you were at Mr. 
Drawbaugh’s shop, were you or were you not able to carry a conver- 
sation on, through the machine, with a man stationed at the other end 
of the line? 

“ [ Objected to as leading.} 

“A. We were.” 


I thought that the Bell telephone was Mr. Drawbaugh’s telephone 
until some time last fall. Last saw or had communication with Mar- 
tin in 1876 before to-day. 

No one else has pretended that any telephone was ever used in 
the attic. | 

Cross-examined.— There were three clocks that I took notice of 
in Drawbaugh’s shop when Martin and I were there (common: sized 
clocks) ; the reason that [ took particular notice of them was, that 
the pendulums all swung to this side at once, and then swung to that 
side at once, and he told me they were all run by electricity was the 
reason they done that. These clocks were all in one room, and all 
moving together, standing at the wall onthe second floor. We were 
in the shop about an hour, and spent, maybe, about fifteen minutes 
at the talking machine. We were talking to Mr. Drawbaugh most of 
the time. I was not drinking and intoxicated that day. Mr. Martin 
was not that I know of. I heard Mr. Martin say to-day that he 
did not know for sure whether he was intoxicated or not. I did not 
hear him say he was, or I did not notice it in him if he was. Heard 
him say he had been drinking a little before we went over, and felt 
it a little, but I didn’t count he was intoxicated at the time. [The 
witness then kept a tavern and now keeps a “ grocery.” ] The second 
time I was at Drawbaugh’s shop we saw just about the same as 
we did the first time. There were a good many machines there I 
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didn’t know the use of. Drawbaugh was working on some patterns. 
We were in the cellar and in the attic, and were there about half 
an hour, talking at the machine a little while and then talking to Mr. 
Drawbaugh. He showed us around through the shop. He hada 
mola-ses faucet he was showing us, and we looked over his clocks 
again, and some other macbinery, — machinery that he used in his 
work, I did not really know what for, —saws, and so on. I only 
mind of three clocks on this visit, appeared to be the same clocks, 
and in the same place as those I had seen before there. I was first 
in the cellar that day; don’t know what I afterwards went to the 
attic for; didn’t talk from the attic down. That day Jacob Sadler 
was in the attic with me. We looked around among some old rub- 
bish there; don’t know how long we were up there. The first tele- 
phone I saw at Harrisburg was at the car works there; I don’t mind 
how long ago it was. 

The story of Martin is only a faint. echo of that of Keefauver’s. 
Martin remembers only what he is called to testify to. Keefauver 
pretends to recollect collateral facts and circumstances, which other 
evidence shows cannot have existed or happened. As to the main 
story of the two men, that they held conversation fo and fro between 
the attic and the cellar of the shop by means of a talking machine, the 
only machines alleged to have been in existence at that time were B, 
F, C,I and A. The story puts B and F out of the question, and 
the proof shows that there is no possible combination of the other 
three which allows of a conversation being carried on through them. 

The main story, and that part which alone is material, being man- 
ifestly false, it is hardly necessary to spend time in examining the 
details of Keefauver’s romance. It may be noted, however, that his 
account of his alleged visit with Sadler, and the condition of affairs 
then in the shop, is suspiciously similar to the account given of the 
visit with Martin; we have the talking machine, and the same clocks 
in the same places. They saw many more clocks than existed in 
1873. Keefauver says he and his companion spent only a short 
time at the talking machines, and a much longer time wandering 


around the shop seeing other things and hearing Drawbaugh explain 


them, yet their memory seemed to be quite blank as to any thing 
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except talking machines, clocks and molasses faucet, Diawbaugh’s 


connection with which is now mutter of notoriety. 

Jacob M. Sadler, referred to by Keefauver, is dead, but defend- 
ants have offered in evidence his ex parte affidavit, taken just before 
the beginning of this suit. That affidavit does not refer to Keefauver 
or his incident, while Keefauver is one of the eleventh-hour witnesses 
injected into defendants’ surrebuttal, and the obvious extravagance 
of whose stories comports with the lateness of their production. 


No. 287. Frank F. Landis, defts, iii, surbtl, 897. — Age, 
thirty-eight; residence, Waynesboro, Pa. ; machine business; from 
fall of 1876 till September, 1879, was one ot the firm of F. F. & A. B. 
Landis, steam engine and boiler makers, Lancaster, Pa. In Novem- 
ber, 1877, Mr. J. E. Shettel of Shepardstown wanted to buy a steam 
engine from witness’s firm, and having written for prices and terms, 
witness went to see him. While there, Mr. Shettel and Mr. Theo- 
dore Grissinger (Mr. Grissinger being an agent for witness’s firm) 
wanted witness to go and see an electric clock Mr. Drawbaugh had 
in his shop. Messrs. Shettel and Grissinger were about taking an 
interest with Mr. Drawbaugh to manufacture an electric clock, and 
they wanted witness to see the clock because they wanted him to 
take one of them as part payment for the engine. The parties went 
down to Drawbaugh’s shop, and while in the shop Drawbaugh 
showed witness a clock and explained the working of it. While 
speaking of the different uses of electricity, witness mentioned to 
Drawbaugh that he had read an account of an experiment with an 
apparatus for transmitting speech by a current of clectricity. 
When witness mentioned that subject, Drawbaugh dropped the 
clock and told the witness that that was an old thing; that he had 
found out and male instruments ten years ago that would do the 
sume thing. Drawbaugh then went into an adjoining room to the 
one his visitors were in and asked them all to come in; then he 
went on to show the manner in which it was done; showed a small 
wooden box about three inches in diameter, with a funnel-shaped 
hole on the one side; he placed this over his mouth and spoke into 
it, also sung ina humming way, which produced a vibration of the 
metal disc, which produced a sound, and then went on to explain 
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in what manner it was transmitted by an electric current, which 
gave witness the idea of the principle of the telephone as _ he 
now understands it. The instrument which Drawbaugh showed 
the witness, he, Drawbaugh, used to illustrate the arrangement 
in a box that he had fastened to the wall of the room. Witness 
is positive that Drawbaugh showed him no other but these two, but 
spoke of a number of instruments he had made in that way. Wit- 
ness being asked to describe the appearance of the box fastened to 
the wall of the room gives this very vague and general description : 
“It was a wooden box ten or twelve inches high, and from six to 
eight inches wide, with a mouthpiece or funnel-shaped hole resem- 
bling the mouthpiece or hole in the small instrument that he spoke 
through.” Being shown a number of defendants’ exhibits, witness 
selected D as being as near as he could recollect to the one Draw- 
baugh showed him, or the nearest like it, and the large box H as 
being as near as he could recollect the szze of the one fastened to the 
wall. Defendants’ counsel endeavored, with very indifferent success, 
to elicit from the witness a more certain and exact identification of H, 
but witness would commit himself to nothing more definite than that 
the exhibit is in seze what he saw, and said that he also remembers 
the screws on the side, meaning the binding posts of H, and the bell 
on the top; could not say whether the instrument he saw had a 
sloping or inclined front like Exhibit H. Mr. Shettel and Mr. Gris- 


singer were in the room with witness during at least a part of the 


time when Drawbaugh was discussing and explaining the telephones, 
but witness does not think they were much interested in it, as he 
cannot remember them saying anything about it; their conver- 
sation while there was about the electric clock. Witness asked 
Drawhaugh whether he had a patent on his telephone inven- 
tion, or whether they hadn't got it patented; Drawbaugh said he 
was unable to do anything with it, as no one seemed tu have 
any faith in the arrangement; that the people were all too slow 
and cou!d not understand it as he did; remembers of him also 
saying that some thought he was crazy. Witness saw two elec- 
tric clocks, one a large clock about six feet high, standing against 
a partition to the left of the door as you entered the room, and 
then a smaller one hanging near a window with wires attached to 
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plates under the soil of a large flower pot with plants growing in it. 
Don’t remember seeing any clocks in the room where he saw the 
telephones. The telephone box was fastened to the right of a win- 
dow right opposite door through which witness and his companions 
entered the room, about four and a half or five feet from the floor. 
His impression is that the room was about 12 x 18 or 20; there was 


nothing to prevent any person who might enter the room from seeing 


the telephone box; there was nothing over it. 

Cross-examined. —It is witness’s recollection that he had read an 
account of an experiment made with an apparatus for transmitting 
speech by a current of electricity a short time before visiting Mr. 
Drawbaugh’s place, in the Scientific _American supplement; he sub- 
scribed to it in 1876, and afterwards; his impression is that it was 
only a short account of some experiment which had been made, telling 
what had been accomplished ; no illustration of the instrument given ; 
cannot say just what they had done, but remembers distinctly that 
there were some great things predicted in the article, fur instance, a 
man in New York speaking could be heard by an audience in San 
Francisco ; it was an account of a trial between two points a con- 
siderable distance apart ; that they got it so that they could be heard 
distinctly, but he don’t think that he had any idea, after reading the 
article, of the construction of the machine; remembers the name of 
Bell as the inventor; thinks it was in New York City, or between 
that city and some other point that the trial was made. 

This witness’s testimony is immaterial, because it refers to a time 
long after the grant of Mr. Bell’s patent. It is not of great moment, 
therefore, to inquire what might have been its exact date. 

The statement that Shettel and Grissinger wanted him to take 
a clock in part payment shows that the Clock Company had been 
formed or agreed upon, which would put the date not long before 
April, 1878, though the witness would have it in November, 1877. 
Of the two companions named by Landis, Shettel testified for the 
defendants (defts, i, 215; p. 63, supra) and Grissinger for the com- 
plainants (complts, i, 511; p. 408, supra). The testimony of both 
is so distinctly inconsistent with Landis’s story as to disprove it. 
Shettel’s only statement in answer to questions about H_ is that in 
the spring of 1877 he saw a box with a bell on it, and Drawbaugh 
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rang the bell and told him it could be used for giving alarms and 
calling at rooms of hotels; Drawbaugh did not say that it was to talk 
with, and Shettel does not know that he understood that it was (p. 
218); between 1872 and the spring of 1878 Drawbaugh never said 
anything to him about patenting a talking machine; saw D, E, H, 
etc., in 1877 and 1878; that is all he knows about the matter. 
Grissinger gives a full statement of what he knows, and swears that 
he never saw H, but did see D or E, or both. H is so peculiar in 
shape that it could not be forgotten. Now a visit, an invitation into 
Drawbangh’s private room to see telephones, a going into that room 
by all three, an exhibition and explanation of D and H, during 
which H was opened, and a discussion about patenting them, is in- 
consistent with the testimony of Shettel and Grissinger. Moreover, 
if either Shettel or Drawbaugh had had the slightest recollection of 
such an incident, it would have appeared in the deposition of Shettel 
or the cross-examination of Grissinger; those two depositions cover 
fifty printed pages. The whole story of this witness, therefore, runs 
against the recollections of Shettel, Grissinger and Drawbaugh. 

So much of his story as implies, though vaguely, that Drawbaugh 
had succeeded “ over ten years ago ” is of course in itself incompetent. 
It states an untruth, because the instruments alleged as of that date— 
1867-8 — will not talk. Moreover, the positive statements which 
Drawbaugh made that spring to others, evidenced by newspaper 
articlks published and read by Drawbaugh before the Landis visit, 
are too much for any memory of conversations to stand against. 

The memory of the witness is bad. The office room was not 
20 x 12, as he states, but 10 x 12. A room 20 x 12 did not exist 
until the Clock Company put up their partitions, after April, 1878. 
Landis would have it that the visit was directly after Nov. 17, 1877. 
The Grissingers’ negotiations did not begin until 1878. He puts it, 
on direct and cross-examination, that he had, “ quite a short time 
before ” the visit, read in the Scientific American an account of “an 
experiment with an appsratus for transmitting speech by a current 
of electricity.” By January, 1878, there were 10,000 telephones in 
commercial use, and every reader of the Scientific American, us 
Landis says he was, knew the fact of this general use. Finally, the 


production of this witness at so late a stage in the case gives rise to 
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suspicions which have been affirmatively proved well founded in the 


cuse of many other similar witnesses. 


No. 277. Benjamin H. Goodyear, defts, iii, surbtl, 1011. — 
Residence, Carlisle ; not engaged in any business at present; mem- 
ber of the Carlisle bar; formerly superintendent of the Antietam 
Iron Works; from November, 1870, to 1879, was under sheriff of 
Cumberland County, Pa. While under sheriff, and in December, — 
1871, seized certain property of Geo. W. Kissinger, then living at 
Eberly’s Mills, under an execution. Kissinger claimed the benefit 
of the exemption laws. Witness had appraisers appointed and 
made an appraisement on the 4th of December, 1871. Summoned 
John B Drawbaugh as one of the appraisers and found him that 
day in the workshop of Daniel Drawbaugh; had to wait for John 
some time, and occupied his time by talking to Daniel Drawbaugh, 
who showed witness the electric clock and other instruments through 
the shop; showed his talking machine as he called it, and told wit- 
ness that it was an electric machine also. 

Drawbaugh took witness to an instrument and asked him to go to 
another portion of the building on the floor above ; witness listened and 
heard him speak ; what he said through the instrument witness does not 
remember, neither does he remember anything about the instrument 
as to its appearance. Witness thought at the time Drawhaugh was de- 
ceiving him by talking through a speaking tube ; paid little attention 
to it; witnes»’s attention called to the matter again during the Cen- 
tennial year while in Philadelphia by seeing some boys talking through 
a string telephone. In answer to one of the customary leading 
questions of defendants’ counsel, witness testifies that he distinctly 
heard and understood the words spoken by Drawbaugh through the 
instrument. Witness had never levied execution on the goods and 
chattels of George W. Kissinger since the 4th of December, 1871. 

Cross-examined.—Witness describes the electric clock that he saw 
as being, he would suppose, about three feet high, with a face about 
fifteen inches in diameter, fastened up against the gable end of the 
building, the face probably eight feet from the floor. From out of 
the bottom of the clock two wires extended downward into a vessel 
containing earth and some description of plants or flowers growing 
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in it; the clock had a wooden case; don’t remember what sort of 
wood it was; thinks it was plain. Drawbaugh showed the witness 
the works of another clock he was making, and explained to him 
that he made the works and wheels himself; showed him a very 
large horseshoe magnet and other things that witness cannot now 
remember. Drawbaugh was working at one of the larger wheels of 
the clock when wiiness went there. 

Was last at Eberly’s Mills in 1879, some time in April, on an elec- 
tioneering tour for the office of sheriff; bas no recollection when last 
before that he was there; may have been there dozens of times since 
the holding of the appraisement there, but when he can’t say ; would 
be safe in saying that he had occasion to visit Eberly’s Mills in his 
capacity of under sheriff half a dozen times after 1871; can give no 
dates as to years or months. 

In 1871 Drawbaugh had no such electric clock as the witness de- 
scribes ; in 1878 he did have such a clock and the wires from it did 
run into a vessel containing earth in which flowers were growing. 
This latter detail is proved as of that date by the defendants’ witness, 
Landis (p. 676, supra), and no witness has mentioned it as of any 
other date. It is certain, therefore, that the witness attributes to 
1871 what he saw at some of his many later visits between 1871 and 
1879, of the particulars of which he says that he has no recollection. 
This is another of the instances with which this case abounds, of the 
‘arbitrary association of events or alleged events having no necessary 
or logical connection with each other. 


No. 295. George A. May, defts, ili, surbtl, 982. — Age, thirty ; 
laborer; Eberly’s Mills; began to live there about Christmas, 1874, 
re-iding then with Jonathan Fry one year; then worked in York 
County for about nine months, and next worked in the mill at 


Eberly’s Mills two months. Lived with Fry again for one year and 


then for two years with Samuel M. Hertzler. April, 1879, murried 
the daughter of the defendants’ witness, Daniel Fettrow (q. v. p. 94, 
supra) and has lived in Fettrow’s house at Eberiy’s Mills (for- 
merly Drawbaugh’s house) ever since. 

Was in Drawbaugh’s shop in March, 1875, while living at Jon- 
athan Fry’s ; took a razor there to be ground. Did not take it to 
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the shop, but to Drawbaugh’s house; he then lived in the Fettrow 
house. Called for the razor at the shop on a Sunday and stayed 
about two hours. Drawbaugh showed me talking machines and 
tulked through them. Witness was at south side of building and 
Drawbaugh at the north, in different rooms on the same floor, the 
third; axle work was going on at the shop. Drawbaugh told him 


so at the time. 
For once the defendants let go the leading strings and trusted to 


the witnesses’s memory to identify the instruments ; the results were 
significant (p. 985): — 


“@. 42. Will you look at the instruments now spread before 
you on the table, and say whether or not you can identify any of 
them as the instruments shown you by Daniel Drawbaugh at the 
visit to his shop, concerning which you have testified. 

“{ The instruments on the table are _A, B, C, “ C reproduced,” D, 
HE, F, G. H, I, L, and M, and O.) 

“A. Yes, sir; here is three [indicating D, E, F], and this one 
[indicating H].” 

*@.57. When you first saw instrument H, whereabouts in 
Drawbaugh’s shop was it? 

“A. It was to the south side. 

“Q. 58. Was it fastened against something, or standing, or 
lying upon something, or how was it when you first saw it? 

“A. It was fastened against the boards. 

*@Q. 59. Did Mr. Drawbaugh call your attention to it, or did you 
see it without your attention being cailed to it? 

“A. I seen it without my attention being called to it.” 


It is perfectly certain, therefore, if this witness has any memory 
at all, he saw H at that time. He then testified (p. 987) :— 
“ Y. 67. Was the time you got your razor the only time that you 


ever saw talking machines at that shop? 


Thus, the only time he ever saw any talking machine at that shop he 
saw H fastened up to the wall. All this is in his direct examination. 

There is not a pretence that H existed or was thought of until 
the summer after our patent, and at least fifteen months after the 
alleged date of the visit (March, 1875). Those alleged to exist in 
1875 are F, B,C, I, A, D, E. His so different from these that 
the feeblest memory could not confound them; and thus, unless 
this witness is almost an idiot, his visit must have been in a later 
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year and after our patent. This is probable enough, because he has 
lived in Milltown ever since 1874, and has been in Drawbaugh’s 
shop (ans. 66, p. 987). 

Then, returning to his lesson, he pointed to D and E as the 
things talked through; could understand what Drawbaugh said ; 
answered back through the same instrument he listened at; Draw- 
baugh sang notes and spoke words, and witness understood them. 
Drawbaugh said through the instrument that “1 shall hold my one 
ear shut and see if I can hear it any plainer”; witness did so and 
“heard it plainer.” “The water running into the trunk at the side, 
that emptied out outside of the shop,” made witness her less plainly 
before he held one ear shut (ans. 51-4, p. 968). Witness told 
Drawbaugh through the machine that he could hear it more plainly. 
Here is one constant source of noise, yet those who heard perfect 
speech through F and B and Cand I never took the precaution to 
close one ear. When Eicholtz listened Drawbaugh started the 
machinery in order to make more noise, and Eicholtz still understood 
as well (p. 630, supra), if he is to be believed at all. It appears as 
if this witness was narrating an actual occurrence, shown by the 
incident of H to be in a much later year. 

Instrument H was at the south side of the shop fastened against 
tne boards the first time he sawit. Saw it before talking through 
D and E; did not examine it particularly and did not handle it; 
don’t mind that Drawbaugh made any explanation of it; F was lying 
on a bench. 

As D and E reguired no battery and no adjustment, it was nat- 
ural enough for Drawbaugh to show them after be had H. 

Cross-examined. — Witness lives in the house at Eberly’s Mills 
bought by Fettrow from Daniel Drawbaugh in 1876; has been liv- 
ing in that house four years, since April, 1880 (x-ans. 80). After- 
wirds he said (x 106) that he had lived in that house ever since he 
married Fettrow’s daughter, in April, 1879. Fettrow and his family 
live in the house ; worked for Hertzler (defendants’ witness). In 1882 
worked for Dr. Moffit, the dentist (defts’ witness) till ahout the 
last of May, and tells of Moffit’s sudden disappearance; then went 
to Mr. Reneker’s (defts’ witness). Is not doing any work now. Has 
been living with his father-in-law, Fettrow (defts’ witness), since 
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April, 1879. Has not heard a great deal of talk about this suit in 
Milltown and neighborhood during the last two or three years. 
P. 994. “XQ. 140. When were you first asked what you knew 


about Drawbaugh’s talking machine? 
“A. It was about two years ago; Dan asked me whether I 


didn’t mind the time he showed it to me in 1875.” 


His cross-examination shows that his intelligence is of the lowest and 
his memory of the weakest, especially upon the question of dates. He 
could not tell even the principal part of his occupations for the last 
five years. He first swore that he had lived in Fettrow’s house four 
years; that is, since the spring of 1880. ‘Then he swore that he 
was married in February, 1879, and had lived in his father-in-law’s 
(Fettrow) house ever since that. Questioned as to the three or four 
places he had been hired at since then, he stated one year as the 
year he worked at Hertzler’s, and then a different year, and, finally, 
could not tell during which of the last five years he worked there, 


nor, with any certainty, where he had worked during any particular 


one of those years. 

This deposition is another piece of purely cumulative evidence in- 
troduced during the so-called surrebuttal and under circumstances 
which are more than suspicious. May has lived at Eberly’s Mills, 
aud within afew yards of Drawbaugh, for ten years, including the 
whole pendency of this suit. His father-in-law, whose house he 
has lived in for the last five years, is Daniel Fettrow, one cf the 
defendants’ most conspicuous witnesses (defts, i, 362; p. 102, 
supra), Everybody he has worked for since this suit began has been 
one of the defendants’ witnesses. 

The most important instruments, indeed the only ones that are of 
strictly legal importance in the case, are D and E, and to these the 
defendants’ testimony was very meagre. This witness is called to 
swear to a story which, if true, is as strong as anything, indeed 
stronger than almost anything which they have putinto the case. If 
he is correct he saw and talked through these instruments within a 
week or two of the time alleged by his father-in-law, Fettrow, to be 
the time when he saw them and talked through them, and to which 
Fettrow testified in the spring of 1881, while this witness, May, was 
an inmate of his house. It cannot be doubted that when the 
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defendants were originally preparing their case, Drawbaugh ascer- 
tained what knowledge and recollection this witness had on the sub- 
ject, and the fact that they did not call bim then, is perfect proof 
that the witness was not then able to testify to anything material. 
Indeed, this is not left to conjecture; he testified (p. 994) :— 


“X @Y. 140. When were you first asked what you-knew about 


Drawbaugh’s talking machine ? 
*A. It was about two years ago; Danasked me whether I didn't 


mind the time he showed it to me in 1875.” 


And two years before the witness made this answer the defendants 
were taking their testimony in chief and had been for nearly a year. 

The Court will observe the way in which Drawbaugh first accosted 
this witness on the subject. He did not ask him what he knew 
about the talking machine. He put the inquiry in a form so leading 
that the answer would have been excluded if the question had been 
asked in court. The witness did not-tell, and the defendants on re- 
examination did not ask him to tell, what answer he then made to that 
inquiry, but it is plain that he did not remember as desired, be- 
cause if he had they would have called him. His pretended memory 
is simply the result of the gossip which has been dinned into his 
ears for the last two years. 

The defendants, departing from their usual cautious habit of show- 
ing the witness only the instruments they wished him to swear to, 
enabled us to know that the only time he ever saw talking machines 
was when he saw H, and consequently after the date of the Bell 
patent, and thus proved the worthlessness of his memory ahout dates 
and of his testimony. | 

It is due to this fortunate accident that the fraudulent character of 
this testimony — for it deserves that phrase — has been thoroughly 
exposed. It is a deposition of great value to the complainants, for 
it opens the eyes of the Court to the manner in which the defend- 
ants’ record is manufactured. 

It is difficult to treat such a deposition seriously, or to analyze it 
as one would that of a witness who testified from an honest memory, 
but, so far as it goes, what are stated in it as facts are very damaging 
to the defence, for, if they are to be taken as true, they prove that 
this man, living close to Drawbaugh, and knowing him from the 
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latter part of 1874, never had any knowledge of any talking machine 
until the time when he saw in the shop H, an instrument not pre- 
tended to have been made until a considerable time after the date of 
the Bell patent. This is a part of the deposition which is more likely 
to be correct than anything else, because while the witness’s memory 
is peculiarly weak about dates, he would be right about the instru- 
ments he saw there, especially so peculiar a one as H, if his memory 


is worth anything. 

The readiness with which the defence call so worthless a member 
of Fettrow’s household, and the late date which he really proves, if 
he proves anything, leave no doubt as to the reason why they have 
not called Fettrow’s son, William, a man now twenty-five years old, 
and proved to have been a constant frequenter of the shop from 


childhood, and employed there and present there during the pendency 
of this suit. 


No. 300. Abraham May, defts, iii, surbtl, 1028. — Age, forty- 
seven years; residence, Perry County; farmer now, formerly car- 
penter and builder; lived at Camp Hill, Cumberland County, from 
March, 1875, to March, 1878; from spring of 1873 to spring of 
1875 lived in Harrisburg. In 1867, 1870 and 1871 was carpenter 
and contractor; continued in that business for himself up to 1872. 
In the fall of 1870 built an addition to Mr. Daniel Hart’s house at 
Milltown. While putting up Mr. Hart’s house, broke the set screw 
of his boring machine and took it down to Mr. Drawbaugh’s to get 
him to drill the old screw out and put a new one in; says that he then 
first saw Drawbaugh’s talking machine; says that it was in the base- 
ment or lower story, and was taken up to the other story; that is, 
the wires run up along a window to another story. By the basement 
the witness means the lowest part of the shop where the water wheel 
is. Witness says that he listened to Drawbaugh talking through the 
machine, but did not know as he talked through it himself. Witness 
says that he was in the basement part of the building ; did not know 
where Drawbaugh was; he was upstairs on the next floor. Witness 
says that he heard and understood the words that came through the 
machine ; has no recollection what they were. Says that about 1870, 
and since, so long as he lived at Camp Hill and that neighborhood, 
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Drawbaugh’s talking machine was a matter known and talked of in 
the community. Witness says that he often heard it spoken of 
there ; cannot say he had heard it spoken of before he saw it at the 
time when he had the boring machine repaired. 

Cross-examined. — The witness says that he was at Eberly’s 
Mills in the winter of 1877-8, before moving to Perry County. Put 
up an ice house there that winter for H. W. Lewis, which job might 
have taken three or four days; this was not the only time that wit- 
ness was at Milltown that winter; could not say how often he was 
there; might have been half a dozen times; was there frequently 
between spring of 1875 and the spring of 1878; drove through the 
town pretty often and went through the town; cannot say when he 
was in Drawbaugh’s shop after the visit to have the boring machine 
mended: was there frequently afterwards; can give no date for 
the next time: used to pay little friendly visits to Drawbaugh at his 
shop when witness happened to be at Eberly’s Mills. 

The testimony of this witness is another example of the power of 
arbitrary association or coupling of events. Down to a period as 
late as the winter of 1877 and 1878 he was a frequent visitor to the 
shop of Mr. Drawbaugh, with whom he was on intimate and friendly 
terms. The talking machine, if ever seen, may have been seen at 
any one of these visits. The only matter for wonder arising out of 
this piece of testimony is that the witness should have lived so many 
years near by Mr. Drawbaugh and have been on intimate terms 
with him and a frequent visitor to his shop; and yet be able to re- 
call but one occasion of listening at or seeing one of the alleged 
talking machines. He was not asked to identify any of the exhibits 
and that his testimony contains no attempt to describe what he saw. 

He was not called when the defendants were putting in proofs in 
support of their answer, although he was at that time living within 
easy access and was one of those to whom it might be supposed 
Drawbaugh’s mind would naturally revert as old acquaintances and 
long-time neighbors, when he was looking around for testimony. 

He is one of the purely cumulative witnesses introduced at a late 
day and in the surrebuttal, as George May was. He has lived with- 
in easy reach, and no reason has heen suggested why he should not 
have been called in chief, if he would have then told the same story. 
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W. H. Martin (No. 272, p. 668, supra) testified that he worked 
for Abraham May and that, while employed by May, he worked 
on Walter’s barn and on Hart’s house, the talking machine 
was the subject of frequent conversation. Mr. Hart had pre- 
vivusly testified that he had never heard of it (p. 478, supra) ; Mr. 
and Mrs. Wilson Walters have testified that they never heard of it 
(p. 613 supra), and now, May, the employer and contractor, called 
by the defendants, does not pretend that he ever heard of it from 
Martin or avy of his hands while working on those jobs. He says 
he saw it. He does not intimate that he ever talked of it. 


No. 306. William W. Snyder, defts, iii, surbtl, 1066. — Age, 
sixty-three; Landisburg, Perry County, Pa.; flour milling and 
farming. Called principally to attack the testimony of complainants’ 
witness, J. C. Zimmerman, connected with the Kissinger ram 
(complts, i, 622). In this he broke down so completely that the 
defendants had to enter on the record what was virtually an apology 
for having called him. Says that he was at Eberly’s Mills on Feb. 
9, 1873, on a visit to Mr. George Leonard, Mrs. Leonard being 
a cousin of witness’s wife; visited Drawbaugh’s shop at the invita- 
tion of Mr. Leonard, who said Drawbaugh was a great genius, or a 
great machinist, don’t recollect which; saw Mr. Drawbaugh, who 
showed witness two if not three different apparatus. 


“There was a cluster on his table that he pretended he was com- 
pleting ; he followed up several explanations, but I can’t say what 
he said they were all intended for, but one, —that I distinctly re- 
member; and that was the talking machine or conversing machine ; 
I can’t remember what he called it, or whether he had any particular 
name for it, bat one remark I remember that excited my doubt, and 
that was that it was intended to surpass the present telegraph sys- 
tem; because he made the remark that he cou!d converse as far as 
Carlisle; made that remark when I asked him” (ans. 34, p. 
1073). 

“He must have seen my doubtful appearance, for he became a little 
fidgety, and said, ‘Oh, we have got it to work here on short dis- 
tances.” To me it seemed so ridiculous that I thought the man was 
beside himself” (ans. 36, p. 1073). 

“J did think he was getting to be a little cranky just on that one 
subject. I had great sympathy for him; I remember that dis- 
tinctly ” (ans. 39, p. 1074). 
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Snyder’s testimony about Zimmerman is enough to stamp the char- 
acter of the man and of the deposition. Zimmerman had testified 
that he worked for Snyder at milling for $12 a month from Nov. 16, 
1875, until Jan. 26, 1876; that he had an entry in his own book of 
the time when he began, and that he had recently been to Snyder’s 
mill and fixed the dates also by the entries in Snyder’s books. Sny- 
der was called to contradict this, and testified that Zimmerman 
worked for him in 1873, and says (p. 1067, ans. 6) :— 

“The next time he came to commence work for me was Tuesday, 
the fourth day of January, 1876, and worked until Monday, the 
twenty-fourth day of January, 1876, when he quit and left. These 
dates are fixed by entries in my book, which I now point out. The 
book is a kind of a diary, written down by me regularly every even- 
ing from day to day, and contains memoranda of the weather and 
of the time of my employés and so forth.” 


If that was true it proved that Zimmerman did not work for him 


either in November or December, 1875. The. defendauts’ counsel 
wanted to make this a little more sure, and so put a specific question 
to him, asking him to look at his diary for November, 1875, and 
state whether it has any entry during that month relating to Zimmer- 
man. To the surprise of counsel, doubtless, the witness pointed out 
that it did; that it showed that Zimmerman worked for him on the 
12th, 13th and 15th; so his book had already contradicted him. 
But as now read the diary, if true, correct and full, showed that 
Zimmerman did no work for him between Nov. 15 and Jan. 4. 
They then had him deny in detail everything that Zimmerman had 
said about working for Snyder, and particularly they had him swear 
that Zimmerman did not run his grist mill from Nov. 16, 1875, until 
Jan. 26, 1876. On cross-examination he was asked who was _ his 
miller in December, 1875; and he said, “I will say most positively 
that I was miller myself, with the assistance of my minor help,” that 
is, his sons (p. 1075). Then he was requested to go home and 
bring his other books, — his day book and his cash book; and his 
cross-examination was suspended for that purpose. When he came 
back after ten days he produced the books, and says that he has ex- 
amined them, finds no entry therein, and no payment to Zimmerman 
between Nov. 1, 1875, and Feb. 1, 1876. Looks over them again 


on the witness stand, and swears that he finds none (x-ans. 57, 
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p- 1078). Then the cross-examining counsel pointed out to him an 
entry of Dec. 20, 1875, — cash paid to the shoemaker for boots on 
account of James Zimmerman, $4.75; and under date of Dec. 23, 
1875, cash paid to Reiber on account of James Zimmerman, $1.73. 
But he said he could not remember what that was for, unless it 
might be for a few days’ jobbing or in the mill. Then he was asked 
to look again at his book, and this time he found another entry, Dec. 
27, 1875, paid Zimmerman $10.69; Jan. 24, paid him $16.15; 
Tuesday, 25th, paid him $1.80. He had taken a very careful re- 
ceipt in full from Zimmerman, and on his direct examination was 
malevolent enough to intimate that he did that because he had heard 
that Zimmerman needed to be closely watched. As Zimmerman 
had been in his employ for four or five years, that was obviously 
simply false. But it now turns out from his own statement that he 
was the one who needed watching he had not paid Zimmerman 
enough by $1.80, and paid him the remaining part a couple of days 
later. 

Then he said that his time book showed that Zimmerman worked 
for him Nov. 12, 13, 15, but not afterwards. Zimmerman said that 
the fact was, and that the entry in Suyder’s book was, that he com- 
menced milling for Snyder, Nov. 16, at $12 a month. Snyder was 
then asked to look at his book again, and he now found in his day 
book under date of Nov. 1t, 1875, the following entry: “16 James 
Zimmerman commenced working this morning at $12 per month at 
the business of milling.” So there the whole fact was just as Zim- 
merman had testified, and the entry in his book was, if not literally, 
yet in almost the exact language that Zimmerman had testified he 
found it in. Zimmerman appears to have made a mistake of two 
days as to the date when he left. Snyder’s book had it the 24th and 
Zimmerman, got it the 26th. That may have been a mere clerical 
error in copying. We got from Snyder’s books the amount he paid 
Zimmerman and it: agrees with the time he says he worked there, 
about a week being taken out when he went home at Christmas. 

Then it appeared (p. 1081) that Henry Drawbaugh called several 
times on the witness and asked him whether Zimmerman ran his 
mill from some time in November, 1875, to the 26th of January, 
1876. The witness says, with a certain truthfulness this time, “my 
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reply to his question was, ‘ My recollection is somewhat frail of late 
of anything I have a record of, but you dan goin and look at the 
books.’ ” And then the witness had so fully proved that he, not 
Zimmerman, was the falsifier, that the defendants’ counsel naturally 
wished to clear his skirts of the imputation and throw the blame on 
the witness and Harry Drawbaugh (the claimant’s brother and a 
runner who has hunted testimony for the defendants), and in answer 
to his inquiries, the witness stated that when he came down to testify 
the first time, being asked by counsel whether he had any book 
except his diary containing entries relating to Zimmerman’s work, 
he replied that he had examined his other books and found nothing 
in them relating to Zimmerman; although we now know that they 
had the story there in full. 

He got into trouble again about his memory. The defendants 
wanted to show that there were heavy rains in August, 1873, so 
they had him read from his diary that on Thursday, the 14th 
of August, the creek was high and water was in the mill. And he 
paid (p. 1074) :— 

“@. 42. It has appeared in your deposition that between the 
12th and 18th of August, 1873, the water was so high at your 
place as to come up into your mill; was that a common occurrence 
at your mill or not? 

“A. Not; it was unusual; it never occurred since.” 

On cross-examination he was obliged to read from his diary, that 
three years after that, to wit, Sept. 18, 1876, the water “was in the 
mill about two feet,” and upon being examined about that he says 
(p. 1082) : — 

“ fe-cross Y. 78. As TI understand that entry the water was so 
high on that occasion as to stand two feet in the mill; is that 
correct ? 

“A. Yes, sir; I remember that distinctly ; it caused me a great 
deal of trouble. 

“ Re-re-direct by Mr. Fill. 

“@. @. Y. 79. You didn’t remember that when you testified in 
chief, did you? 

a * No, sir; I must have misunderstood the interrogatory, and 
thought it referred to a time subsequent to that time.” 

Between the first part of this witness’s deposition and the last 
part, when the production of his books broke him down so com- 


pletely, ten days elapsed. 
some other witnesses, his friends and neighbors, and after their usual 
fashion of getting each one to indorse the other, they had Egolf tes- 
tify that Snyder was a close neighbor of his and he was _ particu- 
larly acquainted with him, and then (p. 1024): — 


“@. 138. As those gentlemen live in a part of the county 
which is remote from here and from the court where this case will 
be tried, I would like to have you state what their standing is 
and their reputation in the community where they live, if you 
know. | 

“A. Very good; they were considered very fine, good men in 
our neighborhood there ; in fact, among the best.” 


As the defendants have called Egolf and several others, witnesses 
from that neighborhood, it is interesting to know that this reckless 
and worthless Snyder is “among the best” of them. 


No. 317. 7. H. Ramsey, defts, iii, surbtl, 1118. — Age, fifty- 
eight; Carlisle; formerly justice of the peace there; called to pro- 
duce his docket entry of an action upon a due bill, brought by Cyrus 
Bowman against J. B. Drawbaugh, for which see p. 461, supra. 


No. 321. William R. Gorgas, defts, iii, surbtl, 1128. — Age, 
seventy-seven; Harrisburg; retired farmer; lived in Cumberland 
County near Milltown over seventy-one years; moved to Haurris- 
burg Nov. 8, 1877; knew Daniel Drawbaugh from childhood. 

Mr. Gorgas simply testifies that being in Drawbaugh’s shop at 
some time between 1873 to November, 1877, Drawbaugh said that he 
had a good thing, and that if witness would take out the patent, he 
would give hima half interest init. Don’t recollect what it was ; witness 
was losing in the neighborhood of $4,000 in the old faucet and pump 
business, and had a surfeit of it. Didn’t pay any attention to it, 
that is, to the best of his recollection. 

As Drawbaugh does not pretend that he ever applied to Mr. 
Gorgas for help to patent or introduce the “talking muchine,” this 
piece of testimony can only be intended as an excuse for his failure 
to do so. 

But this deposition is among those which are of great value to the 
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complainants. Mr. Gorgas was a neighbor and old friend of Draw- 
baugh’s and is proved to have been worth about $90,000. (See 
Mumper, complts, ii, 1100; p. 470, supra.) He had lost money in 
the faucet, but that would be only another reason for advancing the 
small amount required to patent a telephone in order to obtain a 
part interest if Drawbaugh ever hadone. But this testimony proves 
that in spite of his losses in the faucet he was the man to whom 
Drawbaugh actually went to obtain aid about patents. The date of 
this application is not exactly fixed, but it was plainly after the fau- 
cet business had been closed, which was in the summer of 1873, and 
the time when Mr. Gorgas moved away, which was in the fall of 1877. 
If Drawbaugh had had an operative telephone before they were 
patented elsewhere, it is certain that in going to Gorgas to ask for 
aid about some patent he would have asked him for that, or at least 
have mentioned that and shown it to him. 

We have already referred to the fact that five of the members of 
the Faucet Company have been called, and none of them know any- 
thing about telephones (v. pp. 223, 244, 361, 438). The record is 
a little stronger than that. The defendants originally and in chief 
called Hertzler and William L. Gorgas (the son), both members of 
the company, to testify to other matters, and did not ask them any- 
thing about telephones. Then we called John F. Hursh and Henry 
5S. Rupp (pp. 435, 443, supra), who testified positively and proved 
by the records that nothing of the kind was known of during the 
time of the company. The «efendants, after that and in their sur- 
rebuttal, put this other active member, Mr. William R. Gorgas, 
their one-time treasurer, on the stand, and did not ask him one 
word about telephones. Do the defendants expect after this that 
any court can be found so credulous as to believe that the telephone 
was a thing which existed in Drawbaugh’s shop as an apparatus, 
operative and successful, and which he was urgently desiring people 
to take hold of and help him to get a patent upon? If anything 
were needed after the previous testimony, this performance with 
Mr. Gorgas, the father, iv enough to end controversy on that point. 


No. 820. H. Amore, defts, iii, surbtl, 1124. — Age, fifty ; res- 
idence, Fairview vownship, York County, ina locality called Nau- 
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voo; carriage builder; has lived there twenty years; has known 
Daniel Drawbaugh for the last thirty years; saw a talking machine 
instrument about 1867 at Drawbaugh’s shop, at that time right back 
of the grist mill; Michael S. Drorbaugh was with witness at that 
time; witness was again at Drawbaugh’s in June, 1868; did not see 
any talking machine on that visit. In 13868 the shop was down near 
the creek near the old clover mill. Witness did not at that time 
have any particular talk with Drawbaugh about his talking machine ; 
the gentleman who was along with witness, one Stephen Birdsall, 
asked Drawbaugh whether he thought it ever would amount to any- 
thing, and Drawbaugh said that he was fully convinced that there 
was no trouble about it giving satisfaction. 

Drawbaugh was working at the machine at that time; does not 
remember what he said he was doing with it; said he was going 
to put it to use for talking from one point to another. Witness was 
not in Drawbaugh’s shop after June, 1868; has seen Daniel Draw- 
baugh since to talk with him; thinks he has seen him twice, once 
two years ago at a sale near Lewisburg; another time just before 
haymaking last year at witness’s place. On the first occasion Draw- 
baugh didn’t say anything about the talking machine or about this 
suit, but did on the last occasion. The witness says that he saw a 
talking machine at Drawbaugh’s shop; saw a tack machine that he 
was working at, and was just about completing at that time; there 
was a good many things there that he can’t recollect. Saw a draw- 
ing of his tack machine. Has known of this suit in the neighbor- 
hood of four years; thinks Drawbaugh then told him of it himself 
at the station at Bridgeport ; has heard others talk about this suit of 
the talking machine within the last two years. 

This is simply cumulative testimony based on the seventeen-year- 
old recollection of a witness who took no particular interest in the 
matter; if anything can be found in his story which is legally ma- 
terial, then Drawbaugh must have had talking machines during the 
whole time of the Faucet Company ; that he did not is proved beyond 
question. The witness did not see any attempt to talk through 
them. Drawbaugh spoke to him of the suit near four years ago, 
but they did not call him then. 
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No. 3-6. Henry N. Bowman, defts, iii, surbtl, 1135.— He is the 
justice of the peace who has taken many affidavits for the defence ; 
has lived many years at Camp Hill. Is a brother-in-law of Capt. 
Moore of the Axle Company (p. 204, supra), and son-in-law of 
Jacob Kline, the inventor of the axle, both of them close neighbors 
of his, and who carried on business at Drawbaugh’s shop from the 
spring of 1875 to the summer or fall of 1876. If any man could 
know about the talking machine at Drawbaugh’s shop, assuming it 
to have been matter of general noturiety as is alleged, he would have 
known of it, and yet they do not ask hima single question on the 
subject. 

They called him to prove the signature and jurat to the alleged 
affidavit of Dr. Mosser, which they thrust into the record without 
the pretence of an excuse, during the cross-examination of Mr. 
Henry S. Rupp (complts, ii, 1146). An objection to the statement 
contained in that affidavit, apparent and of substance, even if made 
by a witness on the witness stand and otherwise competent, is that 
it does not point out nor identify in any way the instrument which 
it professes to refer to. That defect was specifically pointed out 
when the paper was introduced, and objection was made upon that 
ground on the record. The paper stated that the instrument which 


9 


Dr. Mosser referred to was “ before him” while making his affidavit. 
They called the justice of the peace who took the affidavit and did 
not ask him what the instrument was that was before the witness at 
the time. 

Again, we have referred several times to the fact that Jacob Kline, 
inventor of the axle and member of the Axle Company, who would 
have known most about the talking machine if there had been one 
there, was not called by the defendants, and that the proof in the 
record showed that he never heard of any such thing (v. pp. 205, 
405, supra). To the other facts about him we have to add this, 
that his son-in-law and neighbor has been extensively employed by 
the defendants to take affidavits. It was not only under the ci- 
cumstances to be expected that they would call him, but the fact 
that under these circumstances they have not called him, is conclu- 
sive proof that he knew nothing of the existence of any telephone 
at Drawbaugh’s shop during the year 1875, — the critical year before 
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the date of the Bell patent. We have elsewhere remarked that if 
even a fraction of Drawbaugh’s story be true, no one present in the 
shop during that year could by any possibility have failed to know, 


or knowing, could by any possibility have forgotten the existence of 


=?) 
such an apparatus there. 


No. 69. Wilson N. Miller, defts, iii, surbtl, 398.— Called by 
the defendants in chief, again by the complainants in reply, is now 
recalled by the defendants to prove a book entry. (For the whole of 
this see pp. 218, 498, supra.) 


Pure Hearsay. — Of the one hundred and ninety-nine witnesses 
called by defendants in so-called surrebuttal, forty-three testify (so 
far as their testimony relates to the “talking machine ” at all) simply 
to having heard of it, either from particular individuals, or from 
alleged common report. It is worthy of note that but two of the 
forty-three pretend to have heard of the thing from Daniel Draw- 
baugh himself. Of the whole number, only twelve are produced to 
rebut the testimony of particular witnesses for complainants. Three, 
Jacob Miley, George W. Atticks and Henry S. Magonnell, under- 
take to swear that complainants’ witness, John F. Hursh, mentioned 
the talking machine to them at different times earlier than he testi- 
fies that he first had knowledge of it, to wit, in 1878. 


No. 156. Jacob Miley (defts, iii, surbtl, 170).— Age, fifty-four 
years; of Fairview, York County; farmer; lived eighteen years on 
the present farm; have known John F. Hursh thirty-five years, and 
known Drawbaugh slightly for eighteen years. Eight or ten years 
ago, in 1873-4-5, along there, not less than eight and probably ten 
years ago, Hursh first mentioned Drawbaugh’s talking machine to 
me; he came to my place on a Thursday or Friday and asked me to 
go with him to Hertzler’s and Drawbaugh’s on a Sunday. He had 
stated to me that Drawbaugh was working on a speaking machine 
or talking machine, which is what he called it — talking machine. 
That is about all; we didn’t get to see it; the weather was bid on 
that Sunday, and we didn’t go. When asked by a leading question 
whether Hursh said something to him about going to see Draw- 
baugh’s talking machine on that occasion, he answers : — 
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* A. 11. He said we would go and see it, — see what it looked 
like, or something to that amount; I cannot recollect the words 
exactly. 

*Q. 11. Did he give you any idea as to what the machine was to 
be used for; if so, what idea? 

“| Objected to. | 

“A. For talking from one place to another.” 


Witness then said that he knew nothing about the Drawbaugh 
company carrying on business, but he thinks that Mr. Hursh had a 


kind of an interest there in something at the time he spoke to him. 
Thinks he didn’t get that information from anything Mr. Hursh said 
at the time. He is first cousin to Mrs. Hursh, and he and Hursh 
lived on adjoining farms for a great many years down to 1879, and 


are intimately acquainted. So far as this witness’s testimony tends 
to prove anything, it tends to prove that Mr. Hursh never mentioned 
a talking machine to his cousin and next-door neighbor before 1873-4, 
or ’5, or later, and he then spoke of it as something new, and they 
never referred to the subject again. This is too weak and vague 
even to make it worth while to recall Hursh to explicitly deny it. 
(For this, see abstract of //ursh, p. 445, supra.) 

Witness then states that about the same time he was driving down 
from Mechanicsburg to Shiremanstown and brought Drawbaugh 
along with him, at nine o’clock in the evening, and be spoke to the 
witness about his clock and his speaking machine, and invited wit- 
ness to come to his shop and see them. He told me that he was 
working at a clock or had it about completed. There is nothing by 
which the witness pretends to fix dates in anv way; time is with 
him matter of bare unassisted memory, or arbitrary guesswork ; he 
had been to Mechanicsburg attending a meeting of a certain associa- 
tion which he had attended regularly for eighteen or twenty years. 


No. 177. George W. Atticks, defts, iii, surbtl, 302. — Called 
principally to prove flood and alleged destruction of bridges in 
August, 1873, testifies that he has known Hursh for twenty-five 
years, and is his brother-in-law. Being asked whether he and 
Hursh ever spoke about Drawbaugh’s talking machine, and when, 


he says (p. 802) :— 
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“A. 17. Yes, sir; we did talk about it. To the best of my 
knowledge, it was between 1875 and 1877. 

“Q. 18. When youand Mr. Hursh so talked about it, did you 
inform him that Mr. Drawbaugb had a talking machine, or did he 
already seem to know the fact and speak to you about it? 

“{ Objected to as leading. | 

°A. Idonot know whether I knew of it before him and I talked, 
but my impression is that I did. I do not know whether I informed 
him that Mr. Drawbaugh had a talking machine or whether he seemed 
to know the fact, —I don’t know how that was at all. I do know 
that we talked about it, and talked of going to Drawbaugh’s shop to 
see his talking machine and to see his electric clock that he was 
having at that time.” 


Atticks assigns no reason whatever for thinking or affecting to : 
think that this was between 1875 or 1877; and his coupling of the 
talking machine with the “electric clock” tends to show that the 
alleged talk with Hursh, if it ever happened, happened in 1877 or 


1878 when the electric clock was a matter of notoriety in the neigh- 
borhood. Atticks’s testimony — like Miley’s, that Hursh talked of 
going to the shop “to see” the talking machine —goes to show that 


a 


Hursh had no knowledge of Drawbaugh’s talking machine until a 


late period. 

Moreover, Atticks’s value as a witness is completely destroyed 
by his false testimony about the destruction of bridges by the flood 
of August, 1873. 


No. 293. Henry S. Magonnell, defts, iii, surbtl, 963. — Another 
witness on the flood and bridge question, mainly. He also testifies 
(p. 965) that he knew Hursh for twenty-five years; worked for him 
and heard him speak of Drawbaugh’s talking machines at different 
times ; first, a couple of winters, to the best of his knowledge, before 


witness was married, which was in November, 1873. Does not 
remember what was said on that first occasion. Had another con- 
versation with Hursh. 
“(@. 36. State the whole conversation, as far as you remember it. 
“A. He wanted me to go along over to see tlhe ¢elephone. 


‘ “(. 37. Was that the name he used for it, — telephone ? 
“A. That was the name he used, yes, sir.” 


On p. 577, supra, we have shown how the defendants’ witnesses 
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“A. 17. Yes, sir; we did talk about it. To the best of my 
knowledge, it was between 1875 and 1877. 

“@. 18. When youand Mr. Hursh so talked about it, did you 
inform him that Mr. Drawbaugh had a talking machine, or did he 
already seem to know the fact and speak to you about it? 


“{ Objected to as leading. | 
*A. Idonot know whether I knew of it before him and I talked, 


but my impression is that I did. I do not know whether I informed 
him that Mr. Drawbaugh had a talking machine or whether he seemed 
to know the fact, —I don’t know how that was at all. I do know 
that we talked about it, and talked of going to Drawbaugh’s shop to 
see his talking machine and to see his electric clock that he was 


having at that time.” 


Atticks assigns no reason whatever for thinking or affecting to 
think that this was between 1875 or 1877; and his coupling of the 
talking machine with the “electric clock” tends to show that the 
alleged talk with Hursh, if it ever happened, happened in 1877 or 
1878 when the electric clock was a matter of notoriety in the neigh- 
borhood. Atticks’s testimony — like Miley’s, that Hursh talked of 
going to the shop “to see” the talking machine—goes to show that 
Hursh had no knowledge of Drawbaugh’s talking machine until a 
late period. | 

Moreover, Atticks’s value as a witness is completely destroyed 
by his false testimony about the destruction of bridges by the flood 


of August, 1873. 


No. 293. Henry S. Magonnell, defts, iii, surbtl, 963. — Another 
witness on the flood and bridge question, mainly. He also testifies 
(p. 965) that he knew Hursh for twenty-five years; worked for him 
and heard him speak of Drawbaugh’s talking machines at different 
times ; first, a couple of winters, to the best of his knowledge, before 
witness was married, which was in November, 1873. Does nof 
remember what was said on that first occasion. Had another con- 


versation with Hursh. 


“Q. 36. State the whole conversation, as far as you remember it. 
“A. He wanted me to go along over to see the telephone. 

“(). 37. Was that the name he used for it, — telephone? 

"A. That was the name he used, yes, sir.” 


On p. 577, supra, we have shown how the defendants’ witnesses 
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proved that the word “telephone” was never used by Drawbaugh 

or his friends until after the date of the Bell patent. : 
This was in tne winter season; has no idea what year. But the 2. 

use of the word shows that it was at least as late as the winter 

1876-7. Witness having once stated that he cannot remember 

anything at all of what Hurst said to him when he first spoke of the 


talking machine, next states that Hursh then said “ they talked over d 
° . \ 
a wire” (ans. 42-3, p. 467). 
P. 968. “X Q. 59. This time when Hursh said they talked » 
over a wire, was that the time when he asked you to go up with him , ce. 
to see it, or not? ‘ 


“A. Yes, sir; to go up and see it.” 


The respondents, perceiving that it would never do to have the 
witness testifying that Hurst invited him to go and see a telephone 
two years before 1873, proceeded to correct the matter in this 
wise : — 

“Q. @. 60. Did he ask you to go on two different occasions to 
go up and see it, or only on one? 

*A. Yes, sir; he asked me at two different times. 


*). Y. 61. Did he ask you to go up and see it the first time 
that he spoke to you about it, before you were married ?” 


To which the witness, forgetting that he had once sworn that 
he did not remember any of that first conversation, replies, “ Yes, 
sir.” | 

His testimony is confused and contradictory, and with every 
mark about it of recent talk taking the place of memory. It was 
a matter which neither concerned nor interested him. 

There is no apparent reason for his arbitary assignment of Hursh’s 
first mention of the talking machine to him to the second winter 
before his marriage. 

It does not appear that he was then working for Hursh, or at 
what particular period or periods he did so work. 

If his testimony is to be regarded at all, it proves that when what 
Drawbaugh had was called a “ telephone,” that is, at some indefinite 
time after Mr. Bell’s patent, the contrivance was so new to Hursh 
that he asked a neighbor to go up with him to see it. Miley and 
Atticks had already proved, if they are to be regarded, that after 
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the active work of the Faucet Company had ceased the talking ma- 
chine was new to and had never been seen by Hursh, one of the 
members. But plainly these three depositions are worthless, except 


as samples of the defendants’ record. 


No. 178. George Martin, defts, iii, surbtl, 307. — Called mainly 
to alleged destruction of bridges in 1873; testifies also, in response 
to leading questions that he first heard talk about Drawbaugh’s talk- 
ing machine while living at Barney Staub’s in 1874, and heard a good | 
many people talking about it at that time. No particulars of cir 
cumstance or persons, are given, nor any reasons for the particular 
time assigned for the alleged talk. 


No. 174. John Sprenkel, defts, iii, subtl, 281. — Age, sixty-five 
years. Called chiefly to testify to flood of 1873. States (p. 282) 
that he heard Michael Smyser, one of defendants’ original witnesses, 
speak of Daniel Drawhaugh’s talking machine while Smyser was 
employed at the Harrisburg arsenal. What Smyser said on the 
subject witness does not tell us; nor does he assign any reason at 
all for his statement that it was while Smyser worked at the arsenal. 

Witness is and has been for many years a neighbor of Smyser’s at 
Lisburn, Cumberland County. Under these circumstances it does 

| not add to the credibility of his testimony that he says he did not 
know that Smyser had testified in this suit, which, with everything 
connected with it, has been for several years subject of common 
talk in Cumberland County, and about which witness admits that he 
has heard a good deal of talk within the last two or three years. 


No. 189. John A. Sprenkel, defts, iii, surbtl, 864. — Son of the 
last witness, and called principally about the flood. Lived at Lis- 
burn to April, 1874; from April to August, 1874, at Shiremans- 
town; and from August, 1874, to the present time, at New Cum- 
berland ; school teacher. Testifies in response to leading questions 
that he heard Drawbaugh’s talking machine spoken of while living 
at Lisburn before April, 1874, by people living there, perhaps two 
or three years before he moved away, as near as he can remember, 
and has heard it spoken of at New Cumberland by people living 
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there ever since he has been there, but more frequently within the 
last five or six years. 

P. 367. “@. 22. While you lived at Lisburn, and during the 
first two or three years that you lived at New Cumberland, what sort 
of remarks did you used to hear about Mr. Drawbaugh’s devoting his 
time and labor to a talking machine ? 

“{ Objected to as inquiring for hearsay, and leading. | 

“A. The majority of persons thought that he h: id better devote 
his time to inventing something that was more practicable, while 
some were ready to concede that he was something of a genius, and 
others thought that he was a foolish old man, silly, half witted. 

“@Q. 23. Did they regard the idea of trying to invent a machine 
to talk to a distance as evidence that the man was a sort of crank or 
lunatic? 

* | Same objection. } 

“A. Not believing that such a machine could possibly be invented, 
I suppose they so regarded him.” 


This is most singular testimony to adduce in support of the alle- 
gation of the answer that Drawbaugh had reduced his invention to 
practice at an early date; that it was well known to his neighbors, 
and that it was only their respect for his right which prevented 
them from availing themselves of it. 

Sprenkel’s testimony shows, if anything, that down to 1876 or 
1877 Drawbaugh had accomplished nothing; and that his neighbors 
had no faith that the thing ever could be accomplished. 

If Drawbaugh had a practically operative talking machine at the 
early date contended for, his neighbors would not in 1875 and 1876 


ee 


have been of opinion that “such a machine could not possibly be 
invented,” or have regarded Drewbaugh as a “ crank ” or “lunatic.” 
There may be some truth in this man. 

Sprenkel’s vague recollections of alleged general talk, and as to 
the period of time during which he had heard such talk, are of no 
moment, save as the character of the talk, whatever may have been 
the actual period during which he heard it, indicates knowledge that 
Drawbaugh had not accomplished anything, and a belief that he 
never would accomplish anything. 


No. 190. Joshua Gher, defts, iii, surbtl, 317.— Age, sixty 
years; farmer; York County, near Lisburn; formerly blacksmith 


g& ss 


68 Tee ut 
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at Lisburn; called in part about floods. His testimony about tele- 
phones is cumulative in character but not in effect. The whole of it 
is (p. 321) :— 


“@. 28. Tell us whether you did or did not hear any talk among 
the people around near where you live about Mr. Daniel Draw- 
baugh’s talking machine, for talking to a distance over wires; and 
if you did, tell us as near as you can about how long ago you first 

> began to hear talk about it. 

“| Objected to as new matter, not rebuttal, as assuming and lead- 
ing, and as inquiring for vague and uncertain hearsay, not evi- 
dence. | 


A. “I did, eight or ten years, perhaps.” 
Mr. Bell’s patent was seven years and nine months old when this 


witness testified. 


No. 184. George Lefever, defts, iii, surbtl, 336. — Age, fifty- 
nine years; farmer; Fairview township, York County. Testifies 
that he has heard something said in the community where he lives 


about Daniel Drawbaugh’s talking machine; can’t fix any time, but 
it was “quite a number of years ago” ; can’t tell whether it was before 
or after the flood which damaged his corn in 1873; and can’t tell to 
what extent the thing was talked about, nor whether it was much or 
little. 


No. 185. Charles Crone, defts, iii, surbtl, 338. — This witness 
appears to have been put in merely as a stop-gap when witnesses 
were scarce. He is keeper of the hotel in Harrisburg where the 
defendants boarded their witnesses. His story is that he lived at 
Camp Hill, which is between one and two miles from Drawbaugh’s 
shop, from the spring of 1874 to the spring of 1875; that while he 
lived there there used to be talk at the stores Saturday evenings 
about Daniel Drawbaugh. 

"Q.19. What talk did you hear about him in the stores at 
Camp Hill while you lived there? 

“ { Objected to as not in rebuttal and calling for hearsay. } 

“A. As regards the telephone. 

"(. 20. Yes, as regards the telephone. 

“ { Same objection. | . 

“A. Iheard different parties say that it was a great pity that Mr. 
Drawb.ugh did not have the means to have this telephone patented.” 
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It will be remembered that defendants’ witnesses proved that Draw- 
baugh did not call it telephone until two years after that, when he 
had learned the name from Mr. Bell (v. p. 577, supra). The only | 
person he says that he can remember hearing make this remark was 
Capt. Moore, though he thinks there were other parties said it, whom 
he can’t remember. Upon being asked in terms whether Draw- 
baugh’s telephone or talking machine was not a matter of common 


notoriety, of course he assents to the proposition and says it was. 
It is very instructive to contrast this with Capt. Moore's deposition 
(defts, i, 640; p. 207, supra). According to Capt. Moore’s testi- 
mony the first he ever heard of it was while he was engaged in 
the manufacture of axles at Drawhaugh’s shop, at least as late as 
May, 1875, and Drawbaugh then spoke to him of it for the first 
time, and asked for money assistance. This man Crove is prepared 
to swear that he heard Capt. Moore tell of all this before Capt. 
Moore knew of it; that is, he heard him tell of it and make com- 


mon talk about it during the year which ended March, 1575. 
This is one of the many cases where the testimony for the defend- 
ants in their principal case was not quite strong enough or early 
enough, and in the long interval which elapsed in the preparation 
of the case, witnesses became enabled to swear more strongly in | 
rebuttal than they did in chief. An attempt is made in surrebuttal 
to prove by hearsay something which the party concerned had ' 
refused to swear to when he was on the stand. Some very extraor- 
dinary cases of this kind will be found in connection with Henry 


Drawbaugh, p. wnfra. 


No. 192. Louis J. Klein, defts, iii, surbtl, 577. — Age, fifty-two 
years; Mechanicsburg. April, 1871, to April, 1872, clerked for 
Daniel Rupp at Shiremanstown. Has known Daniel Drawbaugh 
since about 1867 or 1868. First heard of the talking machine in 
December, 1871, in Daniel Rupp’s store; Henry Rupp, Sr., 
Peter C. Zimmerman and witness were present, and tuok part in the 


conver:-ation. Zimmerman said that Drawbaugh ‘had a machine he 
could talk from one room to another with as distinet as we were 


talking there. Being asked what Mr. Henry Rupp, Sr., said, wit- 
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ness did not undertake to state what he said, but volunteered the 
statement that he (Rupp) “appeared to have some knowledge of it.”’ 

Witness continued to live in Shiremanstown (about three miles 
from Milltown) down to 1881. 

The witness has known Drawbaugh since 1867 or 1868, but does 
not pretend tv have heard until December, 1871, about the talking 
machine, which, the defence have tried to show, was long before 
1871 a matter of public notoriety at places much more remote from 
Milltown than Shiremanstown. The witness, though resident of 
Shiremanstown down to 1881, dves not, on his own showing, have 
any knowledge of the talking machine, save that derived from the 
isolated piece of alleged tittle tattle to which he testifies. If the 
talking machine was, in 1871 and later, subject of general talk in the 
neighborhood, this witness does not seem to have known it. 

As to the particulars of his story, the Daniel Rupp mentioned 
was one of defendants’ original witnesses. He was treasurer of the 
mill bush company, a concern which from 1867 to 1869 or 1870 had 
its mill bushes made by Drawbaugh in Drawbaugh’s shop, and furnished 
about $1,500 for special tools constructed by Drawbaugh. Rupp had 
occasion to go there also during the time of the Faucet Company 
about faucets. Yet Rupp positively testifies that the first time he 
ever saw a talking machine at Drawb:augh’s shop was in the summer 
of 1874 (ans. 5, defts, i, 446; quoted p. 121, supra); he does not 
pretend to have even heard of it before; he further testifies that 
when on his visit he urged Drawbaugh to get it patented, “ Draw- 
baugh said he had not it completed yet or in shape to get patented ” 
(x-ans. 64, quoted p. 122, supra). 

The Henry Rupp, Sr., mentioned by Klein, was Daniel Rupp’s 
father, and died about 1872. The testimony of this witness Kline 
will hardly suffice to overcome the inherent improbability that what 
the son, a frequent visitor at Drawbaugh’s shop, did not know about 
until 1874, the father knew of in 1871. 

Peter C. Zimmerman is one of defendants’ original witnesses 
(defts, i, 432; p. 119, supra), and testified that he had been spoken 
to about Drawbaucgh’s talking machine in February or March, 1871, 
and had seen one in that year; did not hear any talk through it, but 
Drawbaugh made wonderful claims as to what he could accomplish 
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with it. Zimmerman says he afterwards mentioned the talking ma- 
chine at Shiremanstown to people, who thought he was crazy. Zim- 
merman also testified that he was at Drawbaugh’s shop once only, 
though he had been living at Shiremanstown down to the time he 
testified. As Zimmerman himself expressly says that he never 
talked or listened at the talking machine, and knew nothing about 
it, save what Drawbaugh told him, Klein’s testimony is only hear- 
say of hearsay. 

It would seem,however, from Klein’s testimony, that notwith- 
standing Zimmerman’s faith and zeal, the news of the talking ma- 
chine did not reach Daniel Rupp’s store in Shiremanstown until 
December, 1871. For Klein is the only witness produced to con- 
firm Zimmerman’s statement that he mentioned the talking machine 
to people in Shiremanstown, and from Daniel Rupp’s testimony it 
appears that the story never reached his ears at all. 

These pieces of testimony are utterly inconsistent with each other, 
and with the story elsewhere attempted to be established that at a 
very early period the talking machine was the common talk of the 
neighborhood. Klein’s account of what Zimmerman said necessa- 
rily implies that Zimmerman gave his statement as a piece of news ; 
and that to Klein, at least, it was news. Yet, Daniel Rupp, Klein’s 
employer, was at, and long before, and after that very time a fre- 
quent visitor at Drawbaugh’s shop, and personally interested in work 
going on there. That under such circumstances he should not have 
seen, or so far as appears from his testimony, heard of a talking 
machine until 1874, and that at that time Drawbaugh should have 
admitted that the machine was not completed and was not in condi- 
tion to be patented, renders utterly incredible the stories both of 


Zimmerman and this witness Klein. 


No. 198. Samuel H. Bates, defts, iii, surbtl, 380. — Age, thirty- 
six years; Shiremanstown; laborer. He says that Oct. 31, 1866, 
he went to Milltown out of curiosity to see a man who was dying of 
hydrophobia. He then testified (p. 380, ans. 1): “Mr. Draw- 
baugh was going towards Martin Tate’s at the time. There was a 
group of men standing therein front of the grist mill, — I suppose it 
is; 1 am not well enough acquainted to know whether it is a grist 
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mill, — standing there discussing something when I came by. One 
of the men made this remark: ‘Look at Daniel Drawbaugh; per- 
sonally you wouldn’t think there is more in him than a block of 
wood, and the idea of a man like he to try to invent a talking ma- 
chine.’ One of the others remarked: ‘If he is successful in getting 
it finished he will be the richest man in the valley.” Now then, you 
have got what I know about the talking machine.” 

Does this show that the neighbors who are alleged to have after- 
wards said that Drawbaugh was a fool to keep working on a talking 
machine thought so because it was not worth having or because 
they knew that Drawbaugh had not got it, and had no prospect of 
getting it? 

The witness has never been to Drawbaugh’s shop, but he says that 
living at Bridgeport, which is between Drawbaugh’s shop and Harris- 
burg, from the spring of 1869 to the spring of 1876, Drawbaugh’s 
talking machine was frequently talked of by a few persons that he 
knew. On cross-examination it appears (p. 383) that his recollection 
is that it was not a matter of common talk at Bridgeport but it was 
talked of by a few persons only. It finally dwindles down to this: 
that seated in the barroom of the two taverns on Saturday evening 
he heard Sweitzer, one tavern keeper, and B.S. Wilder, the other 
tavern keeper, speak of it, but never joined in the conversation him- 
self, and he never talked with any one about the talking machine. 
He also says that he heard Sam Zacharias, his employer, who kept the 
warehouse at Bridgeport, speak of it. This again is hearsay several 
degrees removed, and as is usual when the defendants introduced 
that kind of evidence, they do not call Jacob Sweitzer nor Wilder 
nor Samuel Zacharias. 

The witness testifies that in 1878 Jacob Carns told him that he 
saw Drawbaugh’s talking machine when he was working for the 
Faucet Company. This account is hearsay a good ways removed. 
Fortunately we have had Jacob Carns as a witness, and he testified 
that he never knew anything of it while he was working at the Faucet 
Company. The evidence of this witness, therefore, is that he under- 
takes to repeat alleged conversations that he has had with or over- 
heard from five people; one of them previously called by us denies 
it; the defendants do not call any of the others. 


No. 178. A. B. Danner, defts, iii, surbtl, 402. Age, thirty-six 
years ; West Fairview, Cumberland County; laborer; lived at Mill- 
town in 1873; called principally about the flood of August, 1873, 
and gives upon that subject testimony shown to be false. Is asked 
(p. 406) :— 


“@. 26. While you lived at Milltown in 1873, did you, or not, 
hear Daniel Drawbaugh’s talking machine invention spoken of in the 
community there? 

“ [ Objected to as leading. | 

“A. I heard it spoken of frequently. 

“@Q. 27. Please tell us, also, whether you ever had or had not 
heard it spoken of before you moved to Milltown. 

“| Same objection. | 

“A. I heard it before.” 


No particulars of circumstance or persons are given, nor does any 


better reason appear for his allegation that it was while and before 
he lived at Milltown in 1873 that he heard of the talking machine, 


than that the questions asked him put the statement into his mouth. 


Furthermore Danner’s credit is destroyed by his false testimony as 
to the destruction of the Etter & Shanklin bridge in August, 1873. 
On that subject he testified in substance (p. 405), that visiting the 
spot on Sunday after the flood, he saw 

“part of the footbridge hanging to the Cumberland side of the creek ; 
the balance of the bridge had been swept away by the high water.” 
The truth is (as shown by defendants’ own proofs, when later in the 
case they had to content themselves with a nearer approach to the 
truth), that only the inclined gang plank on the York County shore 
was disturbed by that high water; the entire remainder of the bridge 


being left intact. 


No. 199. John Blair, defts, iii, surbtl,” 410. — Age, fifty-two 
years; puddler. The defendants had originally applied to Henry 
S. Rupp for his knowledge about telephones, and they ascertained 
from him that he knew nothing about them, though he was a very 
active member of the Drawbaugh Faucet Company, and not unfre- 
quently at Drawbaugh’s shop for many years afterwards. Complain- 
ants called him as a witness (pp. 1128-1160), and his testim ny was 
very valuable (v. p. 435, supra). The defendants now seek to break 
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the effect of that by calling this Blair, who testified that at a time 
which he “thinks” was when he lived at Merkles’s farm, three miles 
from Milltown, before April, 18649, he once heard Henry S. Rupp 
speak of Drawbaugh’s talking machine. Worthless as a fifteen-year- 
old reeollection of a casual remark necessarily is, this is peculiarly 
bad, because the whole history of the Faucet Company, and the sub- 
stantial lack of proof on behalf of the defendants from those connected 
with it, show conclusively that no talking machine was ever known, 
while it continued, to any member of it. | 


No. 210. George A. Spangler, defts, iii, surbtl, 462.— Age, 
thirty-five; New Cumberland; blacksmith; began learning trade 
with John K. Taylor at Slate Hill, July, 1863; worked there for 
Taylor not quite two years, and for E. Kauffman one year; heard 
of Drawbaugh’s talking machine while working at Taylor’s; it was 
frequent talk around; never went to see it; we had talked about 
going one evening ; something occurred, don’t know what, that we 
didn’t get off. 

Cross-examined. — Has been living at New Cumberland since 
spring of 1875; before that, three years at Hake’s blacksmith shop, 
about two miles from New Cumberland, and a mile and a half from 
Eberly’s Mills. Is a brother of defendants’ witness, David Span- 
gler, Jr. 

Thus the witness has been living near Eberly’s Mills down to the 
present time; so that his alleged hearsay knowledge of the “ tulking 
machine” may have come to him at a period much later than that 
which, without any reason assigned, he alleges. Whenever and 
whatever the alleged “frequent ” talk was, it did not excite witness’s 
curiosity sufficiently to induce him to go a mile and a half or two 
miles to “ see.” 

John K. Taylor, in whose shop he says it was “ frequent talk ,’ 
testified for defendants (defts, i, 661; p. 215, supra), and does not’ 
profess to have heard of the alleged “talking machine” earlier than 
about 1873 (three years or more after Spangler had left bis employ), 
and then not from any common talk, but from an accidental visit to 
Drawbaugh’s shop. 
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No. 211. J. Porter Harris, defts, iii, surbtl, 465. — Brother of 
Mrs. Cyrus Bowman; Bowman was miller at Eberly’s Mills, April 1, 
1874, to March 1, 1876. While visiting there I heard his children 
speak of Drawbaugh’s talking machine; I think it was from the 
older child, who is now dead, —a daughter; she told me that Draw- 
baugh had a talking machine; that I could hear it from upstairs 
down or from down-stairs up. (For this and the witness’s error, see 


Bowman, p. 461, supra.) 


No. 250. Frank D. Hackett, defts, iii, surbtl, 690. — Resides at 
Newville, and testifies by the procurement of Henry F. Drawbaugh ; 
is a miller; worked at milling at Eberly’s Mills in the spring of 1874 
for Cyrus Bowman; moved to Eberly’s Mills with Bowman; worked 
there for him six months; never worked at Eberly’s Mills after- 
wards. While I worked there at that time I heard that Drawbaugh 
had a talking machine; Mr. Bowman and I talked about it; it was 
a good deal talked about. Mr. Cyrus Bowman’s two oldest daugh- 
ters died after I left him; I think they were buried in 1875. 


No. 281. Mrs. Margaret Swiegert, defts, iii, surbtl, 869. — 
Tyrone, Blair County, Pa. Sister of the wife of Cyrus Bow- 
man. While Bowman and his family lived at Eberly’s Mills, she 
visited them at least twice a year, and in one year three times; 
heard her sister and Mr. Bowman and their children speak of Draw- 
baugh’s talking machine, — the two oldest children, dead now ; they 
were very much excited over it; they said you could talk through 


it from one house to another; don’t know how, but some way by — 


electricity ; wanted witness to go see it. They died, as nearly as 
witness can remember, Christmas of 1875. Both had been invalids 
some time before they died. They were eighteen and sixteen years 
old. They came to mention the talking machine and mention elec- 
tricity in connection with it to witness, because their pa got a bat- 
tery, and witness had used it on them. Heard Cyrus Bowman say 
there was such a thing; that Drawbaugh had a talking machine ; 
don’t remember him saying anything about the manner in which, or 
means by which, it was operated. Heard other persons mention the 


talking machine, but don’t remember their names. 


he, 


a 


es 
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The testimony of Harris, Hackett and Mrs. Swiegert is designed 
to rebut that given by Cyrus Bowman for complainants (complts, 1, 
666; p. 460, supra). Bowman testifies that having lived at Eberly’s 
Mills from April, 1874, to March, 1876, and having been acquainted 
with Drawbaugh, and a visitor to his shop, he had not seen any 
talking machine there, nor heard Drawbaugh or any other person 
mention one. 

Since the testimony of Harris, Hackett and Mrs. Swiegert, Bow- 
min has again taken the stand (p. 461, supra), and denies their 
statements, and reiterates his own former testimony, and Mrs. Cyrus 
Bowman (ib.) has testified tu like effect; they state how the error 
of these witnesses has arisen; it was Drawbaugh’s electric clock that 
was talked of in their family; and this is made certain by the fact 
that Holsinger, Drawbaugh’s most intimate friend, writing a news- 
paper paragraph about him at that time, November, 1875 (quo ed, p. 
107, supra), refers to the electric clock as a great wonder, and does 
not even suggest the existence of a speaking telephone. Bowman 
and his wife were labored with by the defendants before the com- 
plainants first saw them, and after Bowman had testified. 


No. 225. Mrs. Kate Young, defts, iii, surbtl, 536. — Wife of 
William Young, daughter of Benjamin Kauffman. Says that about 
thirtee’ or fourteen years ago— which would be about 1870 — she 
heard her father say Drawhaugh’s got a talking machine now; or 
that he had a machine that he talked through ; something like that he 
was telling her about it. Her futher, she says, very often told her 
about other inventions that Drawbaugh had, — his clock and several 
other things which she does not remember. She has heard consider- 
able talk during the last two years about this talking machine among 
her friends and acquaintances, particularly in the family of Mr. John 


Free of Whitehill. 


No. 226. Wéilliam Young, defts, tii, surbtl, 539. — Husband of 
the foregoing; says that he heard Benjamin Kauffman talk about it 
in 1871; it was general talk round about Whitehill. Among the 
people he has heard speak of it are John and George Free, persons 


whom he has been intimate with down to the present time. It is the 
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same George Free who has testified for the defendants in this case 5 
he has heard a great deal about this suit since it began. 
For these three witnesses see abstract of deposition of B. Kauff- 


man, p. 462, supra. 


No. 236. Mrs. Annie M. Reynolds, defts, iii, surbtl, 612. 

No. 238. Leah Nichols, defts, iii, surbtl, 731.— Daughter and 
wife of defendants’ witness, Samuel Nichols. For their testimony see 
abstract of testimony of Samuel and Edward Nichols, pp. 71, 406, 
supra. 


No. 245. -George H. Rupley, defts, iii, surbtl, 659.-— Age, 
twenty-one years. Has lived at West Fairview, Cumberland County, 
nearly all his life. Between April, 1874, and April, 1877, William 
C. Frownfelter, a wituess for the complainants (complts, ii, 1235 ; 
p- 47/, supra), lived on the farm of my grandfather, John K. 
Heck, and I lived there also. Wm. Frownfelter told me while 
living there that Daniel Drawbaugh had a wire strung along the 
fence above his shop, used for the purpose of speaking or trans- 
mitting speech. 

The witness was then between eleven and twelve years old. 
He is now a student at the University of Michigan. In the years 
1880 and 1881 he worked for Drawbaugh and Chellis at their shop 
and owns twenty-five shares of the stock of the People’s Telephone 
Company, the defendant corporation, which he bought from Daniel 
Drawbaugh in 1881; he does not undertake to give the words Mr. 
Frownfelter said to him. When asked by the defendants’ counsel 
how certain he is that he has accurately given the substance of 
Frownfelter’s statements, he says, “I have given it as near as I can 
remember it.” 

The witness, Frownfelter, cross-examined about this alleged 


statement, absolutely and unequivocally denied it. 


No. 278. David H. Sheibley, defts, iii, surbtl, 1020.— Age, 
forty-eight; residence, Perry County, Pa.; farmer; made the 
acquaintance of Daniel Drawbaugh in 1873 or 1874; thinks it was 
the forepart of the summer. Drawbaugh came to the place of wit- 


@! 
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hy Se ness’s father to reset a force pump which had been bought from 
: him through the agency of Henry F. Drawbaugh. Says that while 
Drawbaugh was resetting the force pump, witness had a conversa- 

tion with him in which Drawbaugh told the witness that he had a 
machine — thinks he called it a talking machine; would not be posi- 

tive about the name — that would surpass the telegraph in talking 

) to a distance. Witness was in Harrisburg the winter of 1876-7, and 
also 1877-8, when the telephone was introduced there; he had a 
brother-in-law in the Western Union office, and he begged witness to 
go along to see the telephone; thinks it was then connected with the 
asylum. Witness says that he asked his brother-in-law if that was 
% Drawbaugh’s invention; the brother-in-law replied, “No, it was 

Bell’s.” 
Witness was a member of the Pennsylvania Legis!ature in the 


winters named. 

Cross-examined.— Drawbaugh was at witness’s place to see him las¢ 
summer, 1883. Came there to see witness relative to his telephone ; 
said he remembered telling witness about it; but did not know 
whether the witness remembered anything about it. 

Assuming this to be true, it would seem to have been a single and 
singular freak of memory on Drawbaugh’s part. 

Of all the eleventh-hour witnesses who were called in the “ sur- 
re uttal” to testify to hearing of or seeing “talking machines,” there 
is n. indication that Drawbaugh himself recollected having exhibited 
or spoken of “talking machines” to a single one of them save to 
this man Sheibley, although the circumstances to which many of 
them testify would, if true, have been very much more likely to 
have impressed themselves upon the memory than a mere chance 
talk such as Shiebley testifies to. 


— «a 


No. 271. B. F. Zimmerman, defts, iii, surbtl, 822. — Age, 
thirty-four ; Hope Church, Allegheny County, Pa.; lived in 
Cumberland County from 19th of June, 1866, to 2d September, 
1875; at Camp Hill heard Jacob Sadler say it was no use trying to 
do anything with Dan Drawbaugh, for that he was always working 
with that damned talking machine. I understood it was at the 
present time — I mean at the time when he was employed or was 
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acting as agent for Drawbaugh — that Sadler made that remark at 
Camp Hill. Heard Wm. W. Sadler and Wilson Walters talking 
about Drawbaugh’s talking machines while I was living at Camp 
Hill; could not say for sure, but I think Geo. Mumper was present. 
This was between 1868 and 1873. While I lived at Camp Hill, 
Drawbaugh’s talking machine was the subject of a good deal of talk 
in the community as a general thing. 

Cross examination.—It was at Mr. Eberly’s farm at Milltown that 
I overheard the talk between Mr. Wm. Sadler and Wilson Walters, 
about the barn or barn yard. It was there at a public sale of the 
personal property, farming utensils and stock ; can’t remember the 
dates. It was either Mr. Eberly or Mr. Wilson; I think his name 
was Wilson who was going to quit farming. Can’t say who was the 
auctioneer. There were other men in the barn yard, but none that 
were interested in the conversation between Mr. Sadler and Mr. 
Wilson. Have no remembrance of any particular person I met there 
that day. Have several though. There was Hiram Drawbaugh and 
a great crowd of us playing ball. (His answer being read to him.) 
Did I say remembrance? That is a mistake. I could goon and men- 
tion a good many that I was acquainted with who were there. I was 
playing ball there with Hiram Drawbaugh for one. Can't give the 
name of the others who joined in that game. 

Of the three, Sadler and Mumper were the complainants’ wit- 
nesses ; Walters was the defendants’ witness. All swear that they 
never heard of it till long after Mr. Bell’s patent. (See pp. 468-9, 
supra, and p. 740, infra.) 


No. 301. Jacob H. Fillmore, defts, iii, surbtl, 1037.— Age, 
thirty-eight; Lisburn, Cumberland County, Pa.; carpenter. Knows 
Abraham May (p. 684, supra); worked for him from August to 
December, 1869, and from April to December, 1870; never worked 
for him since. First heard of Drawbaugh’s talking machine in 1869, 
from Harry Shoop; also heard W.H. Martin (p. 669, supra), John 
A. Smith and Mr. May speak about it. Heard May speak of it in 
1870; heard others at Nauvoo, York County, speak of it, my father, 
John Killmore, Michael S. Drorbaugh and Henry Kilmore (p. 692, 
supra), ull dead but the last named. To a leading question witness 


DEFTS’ PROOFS IN SURBTL. — MILLER; DRORBAUGH; Woops. 713 


says that the talking machine was a matter of general knowledge and 
common conversation in the community while he was working for 
Abraham May in 1869 and 1870. 

Harry Shoop was the defendants’ witness. He does not pretend 
to have known of it then (p. 79, supra). 


No. 310. George D. Miller, defts, iii, surbtl, 1097.— Age, 
thirty-five ; resides in Fairview township, York County; trucks a 
small place of about five acres. First heard of Drawbaugh’s talking 
machine about 1868, from Michael S. Drorbaugh; he told witness 
that he (Drorbaugh) talked through it in Daniel Drawbaugh’s shop. 
Michael S. D-vorbaugh is dead; died 16th of March, 1871. 


No. 811. Adam Drorbaugh, defts, iii, surbtl, 1100.— Age, fifty- 
one; residence, Fairview township; farmer. Is second cousin to 
Daniel Drawbaugh. First heard of Daniel Drawbaugh’s talking 
machine from Michael S. Drorbaugh, some time about 1868,—-could 
not tell exactly ; between 1867 and 1869, some time. Michael Dror- 
baugh was the first person, and about the only person, witness heard 
speak of Daniel Drawbaugh’s talking machine. 

H. Kilmore (p. 692, supra) testifies that he was at Daniel’s shop 
about 1867 with Michael S. Drorbaugh; that they saw something 
which Daniel said was a talking machine, but no attempt was made 
to use it. It is a proved fact that the instruments alleged to have 
existed then are incapable of talking. 


No. 287. Sam’l Woods, defts, iii, surbtl, 1107. —Age, fifty-three ; 
Newville; in the business of selling cheese and meat; witness re- 
sided in Frankfort township until 1872, served as justice of the 
peace in that township from the spring of 1867 until 1872; at that 
time became acquainted with Daniel Drawbaugh, many of whose 
relations lived there. Drawbaugh and one of the other neighbors 
came into witness’s storeroom; witness thinks they wanted a power 
of attorney to go to [llinvis with; thinks that was their business ; 
he was then justice of the peace and keeping store; thinks it was in 
the latter part of 1869. Heard of a number of Daniel Drawbaugh’s 
inventions : — 
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“Stave jointer, or cutter, I think it was called, molasses faucet 
said to be his and a machine called a talking machine or Draw- 
baugh’s crazy talking machine, as it was very often spoken of there.” 

Witness states that Drawbaugh’s own relations used to speak of 
the talking machine there occasionally. Witness heard of the talk- 
ing machine, that it was to be an electric machine used in plaice of 
the telegraph to talk to a distance. Witness had a conversation 
with Drawbaugh in witness’s store. Witness thinks he said in the 
first place, I am using one of your faucets, and then Drawbaugh 
spoke of the electric machine or what he thought was a talking 
machine ; not able to give everything he said at that time, that is, 
verbatim. 

“IT did not pay much attention just at that time; but he continued 
talking a minute or two, and the only thing that struck my mind or 
memory or attention at the time was when he said he could: carry 


sound from there to where he lived, could carry sound, or, in the 
sense we had it, could talk” (ans. 15, p. 1108). 


Before that time I heard conversation about the talking machine 
among Drawbaugh’s relatives; the talk varied; “some thought he 
would invent something, and others thought he was a little off in his 
mind” (ans. 18, p. 1109). 

This is clear proof that, while they did not agree as to what he 
could do in the future, they, his relations, all knew that he had not 
then done it. 

This witness and the witness Graham are very close neighbors in 
Newville, the residence of Henry F. Drawbaugh, who procured the 
testimony of both of them, as well as that of a number of others of 
the extraordinary witnesses in the so-called “ surrebuttal.” 


No. 315. John H. Young, defts, iii, surbtl, 1112. — Age, forty- 
eight years ; resides at Waynesboro, Franklin County ; minister of the 
gospel; was employed in the year 1875 as college agent for Lebanon 
Valley College ; commenced on Ist March, 1875, and ended Febru- 
ary, 1876; witness’s business was to secure students and money for 
the college; to that end visited people at their homes, preached in 
the pulpits, and delivered addresses. In the course of that business had 
occasion to visit people on the eastern end of Cumberland County. 
His business brought him at or near Milltown and the region lying 


* 
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around; knows Daniel Drawbaugh and has known him for thirty- 
four or thirty-five years; never in his shop. 

P. 1112. “@Q. 10. When you were laboring in Cumberland 
County in 1875, as college agent, did you hear anything said around 
among the people there about any inventions of Mr. Drawbaugh’s, 
or not? 

“ { Objected to as not rebuttal, as asking for hearsay, and as lead- 
ang. | ; 

“A. I did. 

*(@. 11. What inventions of his did you hear spoken of at that 
time? 

“{ Objections continued. | 

“A. I remember distinctly of hearing of an electric clock and an 
electric talking machine which he had invented. 

*@. 12. From your own observation at that time, I would in- 
quire whether Drawbaugh’s electric talking machine was or was not, 
in the year 1875, a matter of very general comment and conversation 
at and around Milltown? 

“{ Objected to as not rebuttal, as leading and hearsay, and asking 
for conclusions, not evidence. | 

“A. It was.” ' 


This is an interesting example of the mode in which the de- 
fendants extracted desired testimony from witnesses by leading 
questions embodying an assumption as to the material element of 
time, so that the examination became not at all an inquiry into 
the independent memory of the witness as to the time, but simply 
a call upon the witness for assent to counsel’s own propositions. 
How utterly unreliable and artificial testimony extracted in this 
way is likely to be, may be gathered from the fact which appears 
in this witness’s cross-examination, that from 1876 to 1879 he was 
living at New Cumberland, a village within two or three miles from 
Eberly’s Mills or Milltown, and in 1879 was living at Newville, 
Cumberland County, the residence of Daniel Drawbaugh’s brother, 
Henry F. It thus appears that from the year 1876 down to 1880 
witness was in a position to have readily heard the talk which these 
other witnesses testify was going on in those particular places during 
a considerable part of that period, about Drawbaugh’s alleged talk- 
ing machine ; and to lead the witness to associate in his mind talk 
heard at a period after 1876 with events happening before 1876 of 
course would be no hard matter. During the time he was living in 
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New Cumberland, in 1876, 1877 and 1878, he was presiding elder 
of his church in that district, and presumably, therefore, moving 
around, to a considerable extent, among the various towns and vil- 
lages within the district. | 

The operation is a simple one. Henry Drawbaugh goes to one of 
these men, and by similar leading talk — precisely the talk that 
D. Drawbaugh addressed to George May, for example (p. 679, 
supra) — gets him to fancy that he heard of it in 1875; then asks him 
what he was doing that year, and then says, “It was while you 
were college agent in 1875 that you heard of this,” and the wit- 
ness. knowing that he was college agent iu 1875, assents, and the 
statement becomes crystallized in his mind. The vice of this is that 
the supposed association is the last and top story of the edifice and 
not the foundation ; and the worst of this old and proverbial mode of 
manufacturing testimony — for it is nothing less, when all that is 
niaterial is the date —is that the witness himself presently believes 
that his date rests on the association of two facts ; and as usual, where 
the witness is himself deceived by a process so simple yet effective, 
cross-examination does not disturb him; it is only occasionally that 
some fortunate accident will reveal a true association of facts, and 
then he is destroyed ; as, for example, in the case of George May 
(p. 679, supra), who, on the occasion of the only exhibition of 
telephones, saw one (H) which did not exist until long afterwards ; 
or where, as is the case of D. B. Musser (p. 88, supra), and others, 
the rooms they were in were not built: until afterwards; or where, 
as in the case of Urias Nichols (p. 28, supra), the visit was in con- 
sequence of a newspaper publication not made until three years 
after the time alleged. 

But in most cases, as with this witness where his deposition deals 
only in generalities, and the matter might have occurred at any 
time, it is impossible to test him or to expose him. 


No. 316. John A. Smith, defts, iii, surbtl, 1114. — Age, forty- 
seven ; hotel keeper at Bridgeport, between Eberly’s Mills and Harris- 
burg, since 1876; before that lived at Camp Hill; moved to Camp 
Hill in the spring of 1872; lived there until he moved to Bridgeport 
—fvour years. While living at Camp Hill carried on butchering ; 
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before that lived at Oyster’s Farm, near Oyster’s Point. Has 
known Daniel Drawbaugh about twenty years; knows Abraham 
May; while witness lived at Camp Hill he and May went to Mill- 
town together. Witness went to Eberly’s grist mill, and does not 
know where Mr. May went; May returned to witness while he was 
at the grist mill and said he had been down to see Mr. Drawbaugh’s 
talking machine; witness heard May speak of the talking machine 
at several times, but does not know whether it was before or after 
this occasion. Witness knows Jacob H. Kilmore; he used to work 
for Mr. May, and witness says that he heard Kilmore say something 
about Drawbaugh’s talking machine. Says that about 1872, or the 
beginning of 1873, while living at Camp Hill, frequently heard 
about the talking machine in May’s carpenter shop; has frequently 
heard the talking machine spoken of in his barroom at Bridgeport. 
Witness’s hotel is about two miles from Eberly’s Mills. 


No. 318. W. James Dale, detts, iii, surbtl, 1119. — Age, thirty- 
three; Carlisle; merchant. Has heard of Daniel Drawbaugh’s talk- 
ing machine; first heard of it in Carlisle; thinks it was between the 
latter part of 1873 and the early part of 1874; is almost positive it 
was not as late as the beginning of 1875. Mr. George Emig men- 
tioned the subject to witness. Mr. Emig is an attorney at law, and 
is now in some portion of the Western country. Cross-examined. 
— Mr. Emig resided in Carlisle until within three years last past. 

As to this piece of testimony, it is only necessary to observe that 
no reasons are assigned for witness’s impressions as to the time of a 
communication which may have been made to him as late as 1881, 
nor the slightest possible reason for not calling Emig if there is any 
truth in the story. 


No. 327. Thomas R. Bergner, defts, iii, surbtl, 1137. — Age, 
forty-five ; Plainfield, Cumberland County; miller. Lived at Shire- 
manstown from Oct. 21, 1865, to April, 1869. Acquainted with 
Drawbaugh since late in 1857. Heard that Drawbaugh had a talk- 
ing machine; was living in Shiremanstown when he heard it. Rec- 
ollection is that he heard it more than once during the latter part of 
his living there; that the novelty of the thing was talked over a 
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good deal at that time ; could not be more specific. Mr. Drawbaugh 
invited witness to see it at one time; never saw it, at any time; 
couldn’t specify any others besides Drawbaugh who spoke of it, — 
that is, any particular case. 

Cross-examined. — Was last at Milltown some time during March, 
1869. Was a member of Teahl’s Millbush Company. Had been to 
see Mr. Teahl, and on returning home stopped to see some machinery 
which was being made for the Bush Company by a company which 
was organized, under the supervision of Mr. Drawbaugh, for making 
faucets and pumps, at Milltown. Was connected with the Millbush 
Company from June 17, 1868, to February, 1869, and has a distinct 
recollection of having been at Drawbaugh’s shop twice while so con- 
nected. 

As it is part of the story set up for Drawbaugh that he had a prac- 
tically operative talking machine as early as 1867 or 1808, this 
witness’s positive statement that he was at Drawbangh’s shop twice 
after June, 1868, but never saw a talking machine there, is infinitely 
more telling and forcible than are his vague recollections of what he 
says he heard. No member of the Millbush Company ever saw a 
telephone while that company existed (see body of brief, and pp. 
121, 468, supra). 


Henry F. Drawbaugh’s moral suicide. — We now come to a group 
of witnesses produced, at the last moment, by the procurement of 
Henry T. Drawbaugh, Daniel Drawbaugh’s brother. They illustrate 
in the strongest way the facility with which defendants could procure 
and the eagerness with which they adopted all manner of incon- 
gruous stuff in the way of evidence in apparent support of their 
case. 

Henry F. Drawbaugh’s own testimony in his brother’s behalf was, 
it will be remembered, substantially that his first knowledge of the 
talking machines was in or about August, 1872 (see the quotation, p. 
113, supra); and that from that time down to 1879, Daniel was re- 


e 


peatedly urging him to “go in with him and furnish means for this 
invention,” but that he as repeatedly refused to do so; was “ fearful 


he could not get his money out, and would not get it back”; “did 
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not think there was any money in a machine by which one man could 
talk to another a long distance off.” 

This was absolute proof that no speaking telephone existed there 
before, for Henry testified in another case that he was a constant 
visitor at his brother’s shop during the years 1869-1872. Eqgolf, 
defendants’ witness, swears that he and Henry had a distillery to- 
gether in Perry County from some time in 1869 until December, 
1872, and in the Faucet case Henry swore (complts, iv, exhibits, 
118, x-ans. 13) :— 

“ The two years I was in Perry County I got all my work made at 
his shop that they could do for my distillery, and I was there as 
often as twice a week. I dont mean that I was there twice every 
week.” 

Neither he nor Daniel could come back to swear to anything dif- 
ferent; they did not; but the defence felt that this gave the lie to 
the first tive years of the story they had sworn to, and so they tried 
hearsay. 

This same Henry F. Drawbaugh now finds among his old acquaint- 
ances, and procures to testify, seven men willing to swear that he 
spoke about his brother’s talking machine to them at times which six 
of the seven fix as from three to five years earlier than he himself pre- 
tends to have had any knowledge of the thing. Not only that, but 
the whole seven swear in terms so identical as to show that they have 
been cast in the same mould; that when Henry Drawbaugh spoke of 
the talking machine to them he did so in the most enthusiastic terms, 
as of an accomplished and fixed fact, and that he himself had talked 
through, and as an invention destined in a very little while to super- 
sede telegraphing, but he has not the assurance to come forward and 
swear tothis; like the augurs of later Rome, he wants others to do 
the believing and swearing it. 


No. 299. Aaron M. Egolf, defts, ili, surbtl, 1023. — Age, 
seventy; resides at Tyrone township, Perry County, Pa.; retired 
farmer; was engaged in the distilling business with Henry F. Draw- 
baugh from 1869 to December, 1872; never connected with him in 
any business since; remembers Henry F. Drawbaugh having an 
apple-grinding cylinder made at Daniel Drawbaugh’s shop; it was 
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about the beginning of August, 1872, when we entered into manu- 
facturing apple whiskey ; heard of Daniel Drawbaugh’s invention of 
the talking machine in quite the latter part of 1872; Harry Draw- 
baugh came to witness’s house and told him of it; in conversation, 
it came around that telegraphing was nothing now no more; that his 
brother had invented a talking machine, by which persons at differ- 
ent places could talk personally to each other; said the machine had 
actually been made and talked through. If this is to be taken at all, 
it is proof that Henry Drawbaugh had just heard of it for the first 
time. When witness heard of the Bell telephone, knew no hetter 
than that it was decidedly the very thing Drawbaugh invented, and 
now handed into Bell’s hands. At the time Henry Drawbaugh tuld 
witness about his brother’s talking machine, he and witness were 
still in copartnership. Had nothing to do, but had a little whiskey 
between them that belonged to the firm. W.-W. Snyder (gq. v. p. 
686, supra) is one of the best men in our community. 

After that Snyder was proved out of his own books to be a reck- 
less falsifier. 

Cross-examined. — When Henry Drawbaugh spoke to witness of 
his brother’s talking machine there was nothing said about the doing 
away with the telegraph; this was said, the telegraph was nothing 
now no more, that his brother now had made a talking machine that 
they already had completed to talk from house to house to each other, 
and by having a wire further they could talk to any distance. [It 
has been proved by actual test that this cannot be done with any in- 
strument alleged to have then existed.]| Henry Drawbaugh ex- 
pressed himself that he thought this talking machine of his brother’s 
was something more wonderful and: handier than the telegraph. 
Henry Drawbaugh had visited the witness at his house the Wednes- 
day before witness testified; might have been there altogether two 
hours. They had guite a little talk. Harry Drawbaugh also visited 
witness at his house several mouths previously on his way to Sheib- 
ley's. 


No. 304. Jacob A. Graham, defts, iii, surbtl, 1057. — Age, fifty ; 
residence, Newville; not in any business at present; has been hotel 
keeper. Judging from his cross-examination, has been in a great 
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variety of businesses and in many different parts of the country, 
seemingly sticking to nothing long. Heard that Drawbaugh had a 
talking machine at his shop at Eberly’s Mills; heard this from his 
brother Henry F. Drawbaugh in 1867 at Ahl’s distillery ; witness 
was whiskey inspector, and while H. F. Drawbaugh was warehouse 
keeper, Henry F. Drawbaugh brought some faucets to the distillery 
which he said were the invention of his brother. Witness spoke of 
this as an ingenious appliance for the purpose; Harry made the re- 
mark that it was not anything to what his brether had invented ; 
then the witness said, “ What has he got, Harry?” and Harry replied, 
“He has got a talking machine”; witness asked Harry how they 
used it. He described it as one man going to the garret and another 
to the cellar, or to any part of the house, or from one house to an- 
other; and went on to describe it by saying that one man put one 
end of it to his ear and the other man talked into the other end of it; 
he went on describing, until I said, “ Harry, you will be as crazy as 
Dan, if you keep on,” and he said, “ You will see; it will take the 


; 


place of telegraphing in the next five years”; witness said, “ You 
and Dan are both crazy.” 

All the comment which this precious piece of testimony calls for 
is that the communication which the witness alleges to have been 
made to him by Henry F. Drawbaugh was made, according to his 
statements, five or six years before Henry F. Drawbaugh himself 
pretends to have had any knowledge of the talking machine and five 
years before the date Henry positively swears to as the first time he 
saw one; and it has been proved that the machines alleged to 
exist then could not do what is stated. Five years afterwards H. 
F. Drawbaugh is said to have made the same communication, as a 


piece of news, to Egolf, then three years his partner. 


No. 305. George Murphy, Jr., defts, iii, surbtl, 1063. — Age, 
forty-four ; Newville; shoemaker. Gives testimony having a strong 
family resemblance to that of Graham, and evidently a growth from 
the same original inspiration. 

Henry Drawbaugh told him of his brother’s talking machine in 
April, 1867, he thinks, at Ahl & Snyder’s distillery, under circum- 


722 DEFTS’ PROOFS IN SURBTL.— NO. 307, BRICKER. 


stances precisely the same as those testified to by Graham, though 
not so far, as appears on the same occasion. 

Henry Drawbaugh said that the molas-es faucet was nothing ; that 
his brother had a talking machine at home; said they could talk by 
it from room to room or from garret to cellar. Witness said to him, 
“ Harry, you must be crazy”; he said, “It will take the place of the 
telegraph after a while.” Witness heard Harry Drawbaugh talk 
several times about it afterwards. Thinks that is pretty near all he 
knows about the machine. Witness just happened to drop into the 
distillery office from work; when he heard this, was running the 
engine of the distillery ; continued to run it until June 1, 1867. 


No. 307. George S. Bricker, defts, iii, surbtl, 1083. — Another 
resident of Newville; age, thirty-nine; buying timber at the present 
time. Has known Harry Drawbaugh since 1863 or 1864; heard 
him speak of his brother’s faucet, talking machine and clock ; told 
witness about his brother’s talking machine in September, 
1869, at witness’s home in Newville; told witness that “his 
brother had a good thing called a talking machine; told me he had 
it in use about his shop or home; don’t know where his residence 
was, but at his home; I don’t know whether he said Eberly’s Mills 
or the other place.” Went on to tell witness that as soon as they 
would get it completed they were going to use it in place of the 
telegraph. Why I say “the other place” is because I don’t know 
which of the two places Daniel Drawbaugh lived at, — Eberly’s 
Mills or Milltown. Witness alleges that he fixes September, 1869, 
as the date of this communication, by reason of being home on a visit 
from Jersey Shore, Lyecomine County, where he had been running 
some county lines and other land surveying; done a little work at 
Ram’s Camp anl then went on to Clinton and Potter County line 
next. After Henry F. Drawbaugh had told witness about his 
brother Daniel’s talking machine, witness communicated what he 
said about it to the surveyors when they were out on the Potter and 
Clinton line; the surveyors were A. H. McHenry and son, and Mr. 
Spafford and a couple of axe men. The subject was spoken of at 
different times, of it being an invention that would take the place of 
telegraphing. “ At one time Wm. McHenry and I were talking 
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about that we ought to have one to send after our packmen; they 
got lost some place and didn’t get to us with our grub. All the 
parties made light of it; didn’t think it would amount to anything 
except Mr. A. H. McHenry, the old man, and he thought that it 
would.” | 

Cross-examined. — Does not believe that Henry F. Drawbaugh 
ever talked to him about his brother’s talking machine at any other 
time than September, 1869, until this suit, and then Henry Draw- 
baugh’s conversation was that his brother and this company had a 
suit about it, and that Dan was going to gain it, or something to that 
effect. Henry F. Drawbaugh told witness about his brother’s clock 
and faucet the same time he told him about the talking machine; did 
not describe the clock to witness, only that he had a new kind of 
clock } don’t know whether he told witness it kept good time or not ; 
if witness remembers right it was an electric arrangement to run 
with wires somehow from the earth, but how witness does not know 
(p. 1087). Henry Drawbaugh “ said he had talked through it (his 
brother’s talking machine), and that you could hear it at the other 
end — hear everything he would say,” and (ans. 30, p. 1087) you 
could understand what was said as well as hear the noise; did not 
specify any number of times that he had talked through it; said “ he 
used it; he did not say whether he had used,it once, twice or how 
often.” Witness has had no particular occupation since 1869; has 
been civil engineer he supposes most of the time, his part of the 
civil engineering being that he carries the chain (ans. 36, p. 1088) ; 
his home has been in Newville all the time for the last five years. It 
was some time during the last summer that Henry Drawbaugh first 
meutioned to witness the suit was going on; thinks Harry Draw- 
baugh first mentioned to witness the suit was going on, described to 
witness what kind of a thing his brother’s talking michine was; wit- 
ness can’t remember how it was constructed. 

James M. Spafford and A. H. McHenry are called to testify that 
Bricker mentioned the talking machine to them at the time and 


under the circumstances stated by Bricker. 


No. 308. James M. Spafford, defts, iii, surbtl, 1089. — Age, 
forty; resides near Condersport, Potter County ; merchandising, 


724 DEFTS’ PROOFS IN SURBTL. — NO. 309, MCHENRY. 


and has been for the last ten years, or about that. Before that was 
surveying ; was commissioner on the part of Potter County to re-run 
and revive the northern boundary of Clinton County, between Clin- 
ton and Potter, under an Act of Legislature approved April 3, 1869. 
Witness entered upon the duties imposed upon him by the provis- 
ions of that Act in October of the same year; was engaged in the 
work about ten or elevendays. For chain carriers bad a young man 
by the name of Bricker, the last witness, and a young son of 
McHenry ; had never met Mr. Bricker before, and did not see him 
again after the survey was completed until the morning before testi_ 
fying. Recollects the conversation during the progress of the sur- 
vey about the talking machine. Bricker was telling that some one 
had invented a tulking machine; that persons could talk with it a 
long distance or some distance; after that it was alluded to by dif- 
ferent ones in the party a few times ; he could not know how many,— 
perhaps two or three times; perhaps more. One time particularly 
remembers young McHenry spoke to Bricker and said to him, “If 
we had your talking machine now we could talk back to Kettle Creek 
and see what they are doing there; that was the place where we had 
stayed over Sunday. Lbricker replied that we would have to have 
wire attached to talk over, or something to that effect ; then it was 
alluded to at other times in joking and jesting ways, the party 
doubted the truth of it. Don’t remember that Mr. Bricker men- 
tioned the name of the man who had invented the talking machine ;' 
understood that it was some one that Bricker knew, and that he lived 
down the Susquehanna River somewheres. This conversation had 
recurred to witness’s mind after he began to hear and read about the 
telephone, —the mere fact that that was mentioned occurred to him. 
The first that he heard of the telephone being an established fact was 
an account that he read that they had been hearing music from Bos- 
ton over a distance of about twenty miles, and then it occurred to 
him that it was the same thing that had been talked about. 


No. 309. A fl. McHenry, defts, ili, surbtl, 1092. — Age, seven- 
ty; Jersey Shore, Lycoming County ; occupation, surveyor and engi- 
neer; was a fellow commissioner with the last witness to revive and 
re-run the northern boundery of Clinton County between Clinton and 
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Potter. While engaged upon the Potter and Clinton boundary line 
survey witness says that he heard George Bricker and witness’s son 
William for the first time mention the talking machine on Monday, 
the 25th of October. “They were talking, William seemed to treat 
it as a joke; I paid but little attention to it; they were behind me. 
I asked George Bricker how it was brought into action to convey 
sounds— or language I think was the idea. Bricker remarked that 
it was by the attachment of wires. My impression is — but I don’t 
recollect whether it was there or further on the next night — that he 
mentioned the naine of the inventor, which I now think was Draw- 
baugh, but I s.on forgot the identical name and I don’t think that I 
ever was able to recall it until I met Mr. Henry F. Drawbaugh. 
Bricker remarked that the inventor lived in Cumberland County.” 
Witness tells a story to the effect that George Bricker and witness’s 
son William had a talk while waiting for some provisions to be 
brought to them, and that his son remarked to Bricker, “If we had 
your talking machine and could connect with Quigle, would not we 
give it to him?” ‘hat is the last of anything that he recollects about 
the talking machine on that route. Witness or Jasper Spafford 
asked Bricker the question how far he could communicate sound or 
talk or something of that kind; that was the idea; and Bricker said 
all around, implying that it was limitless; that was the impression 
that it made on his mind; he didn’t use thuse words. 

This witness while testifiying held in his hand a blank book which 
On cross-examination turned out to be a written statement of almost 
his entire testimony ; and witness admitted that this document was 
written about a week before giving his testimony. 

The testimony of Bricker is mere hearsay; that of Spafford and 
McHenry is hearsay of hearsay. If competeuat proof at all, it is only 
to show that Drawbaugh thought of making a talking machine, not 
that he had one that would talk. It is not only incompetent for this 
purpose, but its falsity in this respect is enough tuo destroy all that 
class of attempted proof, and should require the Couit to reject these 
depositions for all purposes. ‘Taken at their face value, they prove, 
if they prove anything, that before September, 1869, Diawbaugh 
had in use, at his shop or home, a practical talking machin», which 
would transmit so well that everything said at one end would be 
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understood at the other, through which Henry F. Drawbaugh had 
himself talked ; and that Henry believed it would take the place of 
the telegraph. The Court knows, from the test of the so-called re- 
productions, that the statement of results is literally and substan- 
tially entirely untrue; Henry Drawbaugh, testifying after a year of 
preparation, swore positively that the first time he ever saw the in- 
struments was in July, 1872, so that is the recollection of Henry 
and Daniel, which they have never retracted; Egolf, partner with 
H. F. Drawbaugh, 1869-1872, swears that Henry mentioned the 
subject in 1872 in a manner which shows it was then a novelty. 

Plainly the truth of the matter is that after Henry had testified 
that his first knowledge was in 1872, the defendants realized that 
no Court would be credulous enough to believe that Daniel had an 
operative machine in 1867 or 1868; neither Henry nor Daniel had 
the assurance to assert any earlier date for Henry’s knowledge, and 
so were not called; and they sought out gossip. 


No. 3812. Witliam North, defts, iii, surbtl, 1102. — Age, sixty- 
two; Newville; blacksmith; engaged in that business since 1848; 
has known Henry fF. Drawbaugh slightly for thirty years, but for 
twenty years been more closely acquainted. Witness testified that 
H. F. Drawbaugh told him of an electric clock and an electric talk- 
ing machine at a time which witness states was prior to July 25, 
1870, which date happens to be that of a business letter from wit- 
ness to Mr. H. F. Drawbaugh, which witness identifies and is offered 
in evidence. 

There is no earthly connection between the subject of the letter 
and the electric clocks or electric talking machine, nor is any reason 
made to appear why the two are connected in the witness’s mind 
or in his testimony. The witness has been living in the same town 
with H. F. Drawbaugh down to the present time, and admits that 
he and Henry F. Drawbaugh have had a good many business trans- 
actions with each other during the last three or four years, and that 
these business matters have brought Mr. Drawbaugh to his shop 
every now and then during that period. This sufficiently expliins 
the witness’s testimony. 


{ 
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No. 313. Samuel North, defts, iii, surbtl, 1105. — Age, thirty- 
two; resides at Newville; a blacksmith; son of the last-named wit- 
ness, with whose testimony his own is, of course, in substantial 
accord. The son undertakes, however, to do what the father did 
not, that is, to repeat some of Henry Drawbaugh’s alleged state- 
ments; witness said that Henry Drawbaugh stated that the talk- 
ing machine would take the place of telegraphing and be cheaper. 


No. 324. John S. Dougherty, defts, iii, surbtl, 1131. — Age, 
forty-six ; residence, Newville; merchant and travelling salesman. 
Testifies that he went to Drawbaugh’s shop in May, 1868, and could 
not obtain admittance, Mr. Drawbaugh being absent. Went to see 
what was regularly denominated an invention of Mr. Daniel Draw- 
baugh’s, denominated the talking machine. Had heard of the talking 
machine in the early spring of 1867, from Mr. Harry Drawbaugh, 
Mr. Lewis, Mr. C. Eberly and others in common, at Shiremans- 
town and Mechanicsburg. What I mean by “in common” is that it 
was common talk. 

Cross-examined. — Witness has been acting as travelling sales- 
man since February, 1868, and the business carried him over Cum- 
berland and other counties ; was at Eberly’s Mills perhaps five or six 
times between 1868 and 1870 and 1871, but never appears to have 
renewed his effort to see the talking machine. The fact that this 
piece of testimony makes Henry F. Drawbaugh talk about talking 
machines five years before he himself pretends to have had knowl- 
edge of them is enough to say on the subject. 


ABSTRACT OF COMPLAINANTS’ PROOFS IN REJOINDER. 


After the complainants had finished their proofs in reply, the de- 
fendants began proofs in rebuttal and examined. one hundred and 
ninety-nine witnesses. The complainants then began proofs in re- 
joinder at Philadelphia, April 10, 1884, and completed the same at 
Philadelphia, May 24, 1884. Various objections were made by the 
defendants to certain parts of this testimony upon the theory that it 
was not in rejoinder to their surrebuttal, but all these objections are 
ill founded. In the first place, most of the complainants’ proofs in 
rejoinder were specifically directed to ceitain lines of proof in sur- 
rebuttal. But, moreover, in their so-called surrebuttal the defend- 
ants introduced a great deal of purely cumulative testimony upon 
several points. They introduced new and fresh witnesses upon the 
subject of the alleged talking machine, and from them they obtained 
testimony purely cumulative in its character, not in any sense 
directed specifically to proofs introduced by the complainants in 
reply. This was an entire reopening of the case and entitled the 
complainants to put in any testimony tending to show that Draw- 
baugh was not the first inventor of the speaking telephone. 

Upon the subject of the Draper-Kissinger ram, the defendants, in 
opening the case, had asked their witness, Thowas Draper, the date 
of the visit when he both saw a telephone and ordered a ram, and 
had specifically asked him the following question (defts, li, p. 1165, 
q. 9): “Do you know when that ram was put on to the farm?” 
In answer to which Mr. Draper gave a date. The defendants rested 
upon that. The complainants then in reply introduced evidence 
tending to show that the ram was not ordered in 1874 and put in in 


— 1875, as Draper in his ninth answer testified, but was, in fact, ordered 


in 1877 and put in in 1878; this was material, because Draper swore 
in substance that the ram was put in not more than one year or one 
season after the time when it was ordered, and Kissinger, a witness 
called for the complainauts, who was present with Draper at the time 
the ram was ordered, also so testifies. In their so-called surrebuttal, 
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the defendants, not being satisfied with the weight of the testimony 
us it then stood, introduced the additional testimony of fifty-two 
witnesses tending more or less directly or purporting to tend to sup- 
port and confirm Draper in each of his answers which named the 
dates. Such testimony was, of course, purely cumulative, reopened 
the case afresh, and entitled the complainants to introduce more 
proof on that topic. 

But that was not all that the defendants did. Mr. Draper’s testi- 
mony was, that the ram was put in in 1875. The defendants entirely 
abandoned that and undertook to have their witnesses swear that 
the ram was put in in the fall of 1876 aud not before. That was a 
new departure, and therefore authorized the complainants to intro- 
duce new proof about the date. The complainants’ witnesses in re- 
joinder about the ram were mostly directed to specific portions of 
the testimony of these fifty-two witnesses. There were a few of the 
complainants’ witnesses in rejoinder whose depositions might in one 
sense be considered cumulative, and might equally well be consid- 
ered in direct reply to the defendants’ surrebuttal, but in either view 
of them they were competent for the reasons stated. 

The question of the bridges over the Yellowbreeches. In their 
opening case, the defendants asked their witness, E. B. Hoffman, 
the following question and obtained the following answer (defts, i, 
503): — 

“QY. 9. Do you recollect a freshet that occurred in that locality 
some years after the time you have referred to, which washed away 
several bridges in the Yellowbreeches Creek ? 

“A. Ido; there was a freshet in 1873, in the latter part of the 
summer; I can’t remember the exact time; I was on the creek at 
the time; it washed away the footbridge at the mill, known as Dit- 
tler’s mill at that time; and also the red bridge up at Heck’s.” 

They undertook to connect that occurrence with a visit of Hoffman 
to Drawbaugh’s shop, at which visit he said he saw some speaking 
telephones. They rested the date of the freshet and the extent of 
damage done by it on Hoffman’s answer to that question, and called 
no witnesses to support him. Whereupon we called some testimony 
in reply which tended to show thit the occurrence stated by him did 
not take place, and if that were true he was a very bad and very 
worthless witness. In their so-called surrebuttal, they called thirty- 
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four witnesses, not to rebut specific statements made by our wit- 
nesses on the subject of the bridges, but as cumulative witnesses 
whose depostions were useless if Hoffman’s were believed, and whose 
testimony, therefore, was merely cumulative to what he had sworn to 
in chief and upon his direct examination. They did more than that. 
Hoffman had sworn to the destruction of two bridges ; the witnesses 
called by the defendants swore to the destruction of four bridges or 
five bridges. In rejoinder to that the complainants called witves-es 
to prove that none of the bridges named were swept away at the 
time alleged or by the freshet referred to. So far as this related to 
bridges not mentioned by Hoffman, it was of course competent be- 
ciuse it touched new matter first introduced by the defendants in 
their so-called surrebuttal ; so far as it related to those bridges men- 
tioned by Hoffman, it was competent because the defendants had in- 
troduced cumulative testimony upon that point. Moreover, most of 
the witnesses called by the complainants in rejoinder were directed 
to specific matters fur the first time sworn to by the defendants’ wit- 
nesses in their surrebuttal and to specific attacks upon those wit- 
nesses, such, for example, as proving that a witness tor the defence 
who said that he was at a certain place and saw a bridge carricd 

away ata certain time, was not at that place during that season, or 
had mistaken the occurrence of another year for the year he swore 

to, etc. 

The matter of the ram and the bridges are considered separately 
elsewhere in the brief. They have a peculiar value in this case, 
for they afford samples of the manner in which the defendants obtains 
and presents proofs — or what they called proofs —to the Court. 
They presented proofs about the carrying away of the bridges from 
persons who swore that they were eye-witnesses, and those proofs 
were, in their nature or character, just like those which they pre- 
sented for the speaking telephone. But we proved, beyond the 
possibility of question, by the deposition of every man whose busi- 
ness it was to know whether the bridges were carried away or not, 
and to repair them if they were, by the deposition of every official 
connected with them and living, that the bridges were not carried 
away by the freshet named. 

‘The defendants called a great many witnesses who swore posi- 
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tively that at a certain named time they saw either the preparation 
for the ram going on or the ram itself in aad in operation. And if 
their testimony was to be believed for its face value, the ram was put 
in and working in the fall of 1876. But all these witnesses were 
mere bystanders, loafers or casual visitors, who had no oceasion to 
interest themselves about the matter or to fix in their minds any- 
thing connected with it. In two or three cases there seemed to be 
a logical connection between their supposed knowledge of the ram 
and other facets, the dates of which were well proved, but in every 
such instance the link between the ascertained date of a known fact 
and the alleged date of the ram was a link which depended merely 
upon memory. 

On the other hand, the complainants proved by the testimony of 
every person who had any connection or interest in the ram, and by 
every paper which mentioned that ram or referred to it or referred 
to anything confessedly connected with it, that it was not put in 
until the fall of 1878. The complainants proved this by the testi- 
mony of Draper bimself, the owner of the farm, and of his wife and 
daughter ; of Kissinger, the tenant of the farm, and his family ; Foulk, 
the former agent of Draper for the care of the farm; Eyppler, the 
agent of Draper for the care of the farm at the time the ram was put 
in; the railroad books which recorded the receipt of the pipe with 
which the ram was connected, and the only pipe that any one ever 
saw there or ever traced as going there; by the book and account 
of the man who stoned up the pit around it, and which specially men- 
tioned that the work was on the “ram”; and, finally, by a letter of 
Draper himself, written in December, 1877, mentioning the ram in 
a complaint of enumerated things which Kissinger ought to have 
put in, and had not. These and other proofs left it clear, beyond 
the possibility of question, that the ram was not put in until the 
fall of 1878, and that the whole mass of testimony elicited by the 
defendants from witnesses who rested merely on their recollection, 
-——though in some cases they were witnesses who swore that they 
left town before 1878, — was either a falsehood or based on misrec- 
ollection or error of some kind. 

A large number of the witnesses who had testified in favor of the 
defendants about the ram came back upon the stand and not only 
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acknowledged that they were wrong in the dates which they assigned, 
but, in most cases, proved by papers or by indisputable facts that 
they were wrong, and that the ram was not put in until 1878. 

Now the conflict about this ram was very much the same as the con- 
flict about the telephone. The casual visitors and bystanders, who 
had no interest in it, were ready to swear for the defendants; the 
men whose business was such that they must have known of it, and 
acted upon that knowledge, and every paper which connected itself 
with the ram, proved the case in favor of the complainants. 

We treated the bridge question in the same way. We proved by 
the county record that Hoffman’s assertion about the county bridge 
—called by him “the red bridge at Heck’s” — was widely wrong. 
The bridge of that name was on another stream eight miles away, 
and was not carried off until February, 1381, and the bridge on 
the Yellowbreeches “which he had probably confounded with _ it 
(Hake’s bridge) had always been white and had not been carried 
away for twenty years. They abandoned that. 

We observed that the defendants called casual bystanders about 
the footbridges, — and they swore as strongly as witnesses have 
done about the talking machine,— but that they did not call the town 
Officials whose duty it was to rebuild them when carried away, nor 
the owners or millers of the mills alongside of which each was, nor, 
until the very end, the farmers on whose land they were, nor any 
one who had pretended to have rebuilt them. But at the end of 
their proofs they did call the Spanglers, on whose farm the impor- 
tant footbridge abutted, and we learned from them that the bridge 
which sundry alleged bystanders asserted had entirely gone, and 
was not replaced for many months, was not injured at all; that only 
the gang plank or walk which led up to one end of if was washed 
away, and temporarily replaced by this farmer in a day or two; and 
when they put on the stand a workman who made the final repairs 
for the town, he confirmed this. So we called all the supervisors 
who were living and the boss carpenter, and they produced their 
books and their lumber bills, and overthrew the defendants’ story ; 
and we found that before calling thcir falsifying witnesses they had 
seen most of these officials and their books and rejected them. 

The defendants had introduced many cumulative depositions about 
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the talking machine ; many of these new witnesses alleged that they 
had heard it spoken of; others, that they had seen it or talked 
through it; one (Hosler, p. 652, supra) said that no man could have 
been in the neighborhood without hearing of it. Among those whose 
depositions are purely cumulative, are Heiges, Mr. and Mrs. Eich- 
oltz, Graybill, A. Kahney, Hamme, Frederick, Fry,Crone, Fox, Holer, 
Klein, E. Ditlow, Snell, Davis, Schrader, Dunlap, Chambers, Me- 
Laughlin, father and son, Vanasdale, Ensminger, McLeaf, Martin, 
Keefauver, Eyster, G. May, A. May, Goodyear, Sheibley, Egolf, 
Kilmore, Graham, Murphy, Bricker, Spafford, McHenry, G. D. 
Miller, Drawbaugh, North, father and son, Woods, Young, Smith, 
Rimsay, Dale, Kilmore, Gurgas, Bruckhart, Dougherty, Bergner, 
and others. 

Indeed, some of these introduced absolutely a new departure. 
Thus Henry F. Drawbaugh, the claimant’s brother, swore that he 
never saw a telephone before the summer of 1872; in the so-called 
surrebuttal they introduced depositions, which, if competent and 
worthy of belief, show that he had seen and used them in 1868. 

They also called Orlando Kahney and Augustus Kahney to swear 
that they knew about talking machines. We called John Kahney, 
father of Orlando and Augustus, resident of the village and next- 
door neighbor to Hosler, and who worked at Drawhaugh’s shop upou 
the job which Augustus worked on when he says he saw talking 
machines, and called Hon. Simon Cameron Wilson, now mayor 
of Harrisburg, former superintendent of the Northern Central Rail- 
road at Harrisburg, whose relations with Drawbaugh up to 1875-6 
were such that he would have heard of a talking machine if there 
had been one to talk about. These two depositions were technically 
in rejoinder, even had there been no cumulative testimony intro- 
duced by the defence. With the exception of these two, the few 
witnesses we called in rejoinder about the talking machine were to 
specific details in the defendants’ surrebuttal depositions. 

The defendants had introduced witnesses who swore that they had 
heard our witnesses make statements inconsistent with their testi- 
mony. The occasions referred to were not brought to the attention 
of our witnesses on cross examination except in two instances (S. F. 
Hauck and W. C. Frownfeldter), and so the whole testimony was in- 


competent. It was our right to recall those witnesses if we wished 
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to. The law does not require us to do so, but it is quite desirable to 
do it generally in order to avoid the inference that the witness upon 
reflection is not able to deny or explain the statements alleged. We 
took our rejoinder testimony under circumstances of great stress, 
and we have reason to complain that the defendants outrageously 
wasted our time in the manner specified on p. 214 of complts, vol. iil, 
and as the expected day of hearing was close at hand we had no 
time for anything not absolutely necessary. The defendants relieved 
us from all embarrassment, however. The first witness we recalled 
to contradict alleged inconsistent statements was Cyrus Bowman, 
and the defendants immediately objected, four times over, that it 
was not competent to recall the witness “merely to reiterate state- 
ments made by him in his former deposition after those statements 
have been contradicted by other witnesses” (complts, ili, 2013). 
The objection was unfounded in law, but it relieved us from any 
adverse inference from not calling them. 

A number of our witnesses in rejoinder lived near enough to 
Drawbaugh to have known of a telephone, if the existence of such an 
apparatus in Drawbaugh’s shop had been matter of common talk 
before it was heard of elsewhere, though their relations with him 
were not intimate enough to make them specially valuable witnesses 
for us in that regard. The defendants, habitually disregarding the 
rules for the examination of witnesses, have not scrupled to address 
inquiries about telephones to witnesses whom we examined only upon 
other matters. (See Eppler and Garman.) That they have not 
pushed such inquiries further, and have not elicited anything useful 
for themselves when they have put them, taken in connection with 
the fact that they had interviewed most of our witnesses before they 
testified, and the fact that they have brought wituesses merely to say 
that they heard it mentioned, must satisfy the Court that the many 
neighbors called in rejoinder knew nothing of the matter. In a few 
‘ases, where the witness was called especially about te!ephones, we 
addressed the inquiry, but the defendants objected so strenuously 
that such proof was not admissible at that stage of the case, that we 
desisted rather than give them a pretence of excuse for beginning 
again. 

The parts of our rejoinder which relate directly to telephones are 
as fullows : — 
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We proved by the witness Holsinger, in our proofs in reply 
(complts, ii, 1210; p. 106, supra), that he published for Drawbaugh 
the advertising card already spoken of, witha list of what Drawbaugh 
in that card called his “ patents,” about eighteen in number. It was 
really a list of cnventions, and not merely of inventions which had 
been patented. This was important. The list did not contain the 
telephone, and if it was to be taken merely as a list of things which 
had been patented it ought not to contain it, but if it was a list of 
the inventions which he thought worth mentioning, then the fact 
that no telephone was named in it was absolutely conclusive proof 
that no telephone had been invented by him at that time. The card 


is as follows : — 


_| Daniel Drawbangh. | 
[INVENTOR, DESIGNER]. 


lan d| 


[SOLACLLOREPRTEMLS | 


| Also Models Neatly Made To Order. 
|\Eberly’s Mills, | 
| Cumberland County, Pennsylva nid 
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In our opening proofs we put in the file wrappers of Drawbaugh’s 
patents, and the number of them agreed with the statements which 
he had made under oath as to the number of things that he had 
patented, — “about a dozen.” Upon his cross-examination he testi- 
fied that those patents mentioned in those file wrappers were patents 
he had taken out. His exact testimony is as follows (defts, ii, 
1086) :— | 


“AX Y. 1551. Will you look at the pages of the printed record of 
the evidence on the motien for an injunction in this case, from 103 
to 117 inclusive, which I now hand you, purporting to be certified 
copies of the file wrappers of various patents granted to Daniel Draw- 
baugh, and state whether the patents mentioned are those which were 
granted to you? | 

“Ans. Yes, sir; they are.” 


That was proof enough, in the absence of anything to the con- 
trary, that these were his patents; if he was mistaken, and there 
were any more, it was for him to prove it. But, desiring to add the 
highest official certainty, we obtained from the Patent Office, and 
here presented and caused to be printed (complts, iii, 1916), a cer- 
tificate from the Patent Office, giving the lists of patents granted to 
him as inventor or assignee, with the certificate that no other patents 
had been granted to him up to the institution of this suit, and’ the 
list thus given by the office exactly agrevs with the list furnished by 
the file wrappers and Drawbaugh’s testimony. ‘That list is as 


follows :— 


* Complainants offer in evidence a certificate from the Patent Office 

as follows : — 
(2-175) $1.05 
DEPARTMENT OF THE INTERIOR, 
UnitepD SrateEs Patent OFFICE. 
9014 
To all persons to whom these Presents shall come, GREETING : 

This is to Certify that a careful search of the records of this office 
has been made, and the annexed is a correct statement of all the . 
Patents issued to Daniel Drawbaugh between Jan. 1, 1045, and Jan. 
1, 1881, and during said period no other patents were issued to him 
or to any one as his assignee. In testimony whereof I, R. G. 
Dyrenforth, Actg. Commissioner of Patents, have caused the seal of 
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the Patent Office to be affixed this twenty-third day of April, in the 
year of our Lord One thousand eight hundred and eighty-four and 
of the Independence of the United States the One hundred and 
eighth. 

“(Seal of Patent Office ) R. G. DYRENFORTH, 


Actg. Commissioner. 


No. 8,505, Nov. 11, 1851, For improvement in Stave Jointing 
Machines. 

No. 12,900, May 22, 1855, For Stave Machine. 

No. 38,296, April 28, 1863, For improvement in Mill Stone. 

No. 38,472, May 12, 1863, For improved Machine for levelling 
the Faces of Mill Stone. 

No. 51,4385, Dec. 12, 1865, For improvement in Nail Plate 
Feeders. 

No. 59,792, Nov. 20, 1866, For Improvements in Faucets. 

No. 59,793, Nov. 20, 1866, For Improvements in Faucets. 

No. 71,148, Nov. 19, 1867, For Improvement in Nail Plate Feed- 
ing Device. 

No. 211,322, Jan. 14, 1879, For Improvements in Earth Batteries 
for Electric Clocks. 

No. 225,577, March 16, 1880, For Improvement in Water 
Motors. 

No, 229,592, July 6, 1880, For Improvement in Rotary Measur- 
ing Faucets.” 

[ Objected to as incompetent, because not the best evidence, tt neither 
embracing the original patents nor certified copies of said patents, 
and also because the certificate of the Commissioner of Patents is not 
legal evidence of the results of search made by him; and also because 
the same is not competent as evidence in rebuttal or rejoinder. | 

| Complainants’ counsel refer to the Patent Office certificate produced 
by defendants in defendants’ surrebuttal record, page 775. |” 


Comparing that list with the list given in his advertising card, it 
will be found that more than half the card is occupied with the 
statement of contrivances which were not then patented, and which, 
in fact, never have been, although a patent has been applied for on 
one of them. It was, therefore, a list of what country people very 
often call patents and “ patent rights,” that is, inventions which they 
thought could be patented. 


H. W. S. Drawhaugh, complts, ili, 2077. — We have several 
times in the course of the testimony called attention to the fact that 
certain witnesses alleged that this lad, the son of Daniel Drawbaugh, 
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conducted experiments with the alleged talking machine in 1872, 
1873 and 1874. We offered to prove and thereupon the defend- 
ants admitted that the boy was born Oct. 18, 1867, and was there- 
fore only five or six years old at the time of the alleged experi- 

ie ments. The value and importance of this is more particularly 
referred to on pp. 24, 34, 30, 37, 539, supra. 


No. 128. Cyrus Bowman, complts, iii, 2008. 

No. 129. Mrs. Bowman, complts, iil, 2013. 

Cyrus Bowman was the miller at Eberly’s Mills from the spring of 
1874 to the spring of 1876. He had been originally visited by the 
defendants as a person who must have known of the alleged talking 
machine if it ever existed, but he knew nothing of it. After that the 
complainants put him on the witness stand and he testified that he had 
never seen the thing and never heard of it while he lived in Milltown. 
The defendants in the rebuttal called Mrs. Marguerit Sweigert, sister 
of Mrs. Bowman, and J. Porter Harris, brother of Mrs. Bowman, who 
testified that they occasionally visited the Bowman family at Milltown 
and they heard the children speak of a talking machine there in 
1875. The children in question died many years ago. We called 
Mr. and Mrs. Cyrus Bowman and proved by them that Henry Draw- 
baugh had been engaged running around the country to see wit- 
nesses who had testified for the complainants to endeavor to get them 
to change their testimony and come back and swear that they did 
remember having seen the talking machine. Mr. and Mrs. Cyrus 
Bowman also testified in the most positive terms that the talking 
machine never was spoken of in their house; that they never 
heard of it; that the elect: ical contrivance of Drawbaugh which they 
did hear of and which was much talked about was the clock, and that 
that was what Mrs. Bowman’s brother and sister must have heard 
spoken of. That the clock was the electrical contrivance spoken of 
| at the time is proved by the fact that Holsinger, Drawbaugh’s inti- 
| mate friend, published a notice about him in the county paper in 
| 
| 
| 


4 


November, 1875; that publication mentioned the clock as a matter 
of great interest, and mentioned no other invention. (See pp. 107, 


460, supra. ) 
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No. 132. Wilson P. Walters, complts, iii, 2029. 

No. 133. Mrs. Wilson P. Walters, complts, ili, 2032. 

The complainants called among other witnesses William Sadler and 
George W. Mumper, men who had good occasion to know what went 
on in Drawbaugh’s shop, and who testified that they never heard of 
any talking machine there until a recent period. Thereupon the de- 
fendants in surrebuttal called William H. Martin (defts, ili, surbtl, 
827; p. 669, supra), and he testified that he put up a barn on the 
place of Wi'son P. Walters in 1870, and that he and the other hands 
while doing that frequently remarked that Drawbaugh had a talking 
machine and conversed about it. 

The defendants produced Benjamin F. Zimmerman (defts, ili, surbtl, 
822; p. 711, supra), who testified that upon an occasion, the date of 
which he could not exactly fix, but which he believed was about 
1870 to 1872, he was at a sale on the Eberly farm, at Milltown, and 
there heard Wilson Walters and William Sadler —and, he thinks, 
also George W. Mumper, but he was not sure — saying that Draw- 
baugh had a talking machine there. Of course the recollection of a 
witness to an alleged casual conversation which he accidentally over- 
heard twelve years before he testified is the weakest kind of testi- 
mony. The defendants had called Wilson P. Walters in their 
surrebuttal (p. 121) to prove a particular date when some men 
worked for him. It struck us as very extraordinary that they should 
undertake to prove a conversation between their witness Walters and 
our witness Sadler, not by asking Walters, although they had him 
on the witness stand, but by calling Zimmerman, who lived two 
hundred miles off, to come and state his recollection that he acci- 
dentally overheard it. So we went to Wilson Walters and his wife, 
and Walters said that he never had any such conversation with 
Sadler or with Mumper; that he was at that sale, but no such talk 
took place, and that he never heard that Drawbaugh had a talking 
machine until a short time before the controversy began, and long 
after the date of Mr. Bell’s patent. He and his wife also testified 
that while the barn was being built on his place the mechanics boarded 
at his house, he never heard the talk about the talking machine. 

The defendants had called Orlando Kahney and Milton Basehore, 
who testified that for several years from 1872 to the fall of 1875 they 
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worked for Wilson Walters as farm hands and lived at his house, 
and while there they both were sent together on one occasion to 
Drawbaugh’s shop, and there saw, and one of them, Kahney, talked 
through a talking machine. The defendants called Walters to prove 
the date when Kahney and Basehore worked for him. It struck us as 
rather remarkable also that if these two men, who lived all that time 
at Walter’s house, had seen a talking machine and had been much 
impressed by it, that they never should have mentioned it to Walters, 
and that the defendants should not have asked Walters for any con- 
firmation ; they have frequently sought for that kind of confirmation. 

Upon inquiry we found that Walters had never heard of it from 
them, although they lived at his house for several years, including 
the time in question, and he and Mrs. Walters so testified. Then 
we found still further that before putting each of these witnesses on 
the stand the defendants had asked Walters whether he did not re- 
member any of those alleged conversations, and tried to get him to 
testify to them, but he had told them in answer to their inquiries and 
before we saw him, that no such conversation took place. What 
does the Court think is the fact about a conversation alleged to have 
taken place between our witnesses Sadler and Mumper and the de- 
fendants’ witness Walters, when all three of these men deny it, and 
the defendants have nothing to rest on but the fellow Zimmerman, 
who says he was playing ball at the sale and happened to pass near 
them for a moment and overheard the talk? And what does the 
Court think of a case that resorts to that kind of testimony and thus 
fills the record? 


No. 134. John Hahney, complts, iii, 2033.— A full abstract of 
the deposition of this important witness is on p. 465, supra. 


No. 185. Simon Cameron Wilson, complts, iii, 2057. — A full 
abstract of the deposition of this extremely important witness is on 
p. 428, supra. 


No. 137. Calvin Etter, complts, iii, 2074.— Jesse Eicholtz, a 
witness called by the defendants in surrebuttal, testified (defts, 
iii, surbtl, ans. 7, p. 153; p. 630, supra) that he saw a talking 
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machine at Drawbaugh’s shop and talked through it on the occa- 
sion of a visit which he and his wife made there at a date which 
he asserts to be before the 6th of November, 1873; and in the same 


answer and on his direct examination, also states that at that same 


visit he met John Teahl, then milling, so the witness said, at Teahl’s 


mill near Drawbaugh’s shop, and picked him up and carried him 
over to Harrisburg with him. John Teahl had at one time owned a 
mill at that place; in the spring of 1871 he sold it to Etter & Shank- 
lin, moved away, ceased to have any connection with it ; never came 
back afterwards. Either Eicholtz was making up his story as he 


went along, or he had some extraordinary confusion in his mind ; at 


=>? 
any rate, the answer relied on by the defendants to fix their date 
shows that he is a worthless witness. These facts Mr. Etter proved 


by his deed and his books. 


No. 145. George Leonard, complts, iii, 2297. — He was the de- 
fendants’ own witness. He was called to rebut the story which they 
had procured the Natcher family to tell, and he did it most effec- 


tually. (For this see pp. 238, 482, supra.) 


No. 142. George Ditlow, complts, iii, 2122. — This witness is 
one of the David Ditlow family ; from boyhood until 1875 he lived 
about half a mile to a mile from Drawbaugh’s shop, and the relations 
of the families and the situation of the witness were such that if it had 
been common talk that there was a speaking telephone in Drawbaugh’s 
shop he would have known of it; and if one had been known to be 
there it would have been commonly known. He heard nothing of 
it. Drawbaugh went to him early in the case before we went near 
him. (See for the knowledge and position of the whole Ditlow 
family pp. 583, supra.) 

This witness and the following, 


No. 141. John M. Fisher, complts, iii, 2100; 

No. 150. Elias F. Garman, complts, iii, 2334, were called 
to contradict and control the deposition which Jacob Evans and his 
wife gave for the defendants in surrebuttal. Their testimony is 
fully stated on pp. 587-582, supra. 


—_— 
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No. 164. David Cowens, complts, iii, 2458. — Had been a wit- 
ness for the defendants about the ram and about the telephone. He 
now testified again about both. This testimony is stated on p. 663, 


supra. 


No. 144. Herman J. Eppler, complts, iii, 2175.— Mr. Eppler 
was called by the complainants entirely about the ram. He was the 
agent of Draper from March, 1877, until March, 1880. He knows 
of his own personal knowledge that Draper and Kissinger went over 
to order the ram after he became agent ; he knows of his own knowl- 
edge that the logs for the pipe were cut after he became agent, be- 
cause he had something to do about them; he knows that the ram 
was put in the year after he became agent, and he has a letter, which 
he produced, from Draper to himself as agent mentioning the ram and 
enumerating it among the things which Kissinger ought to have done 
but had not. He had been visited hy the defendants before we first 
saw him. In cross-examining him they made him their witness by 
addressing to him some inquiries about a telephone or talking ma- 
chine, apparently and professedly based on what he had told them 
when they saw him before the complainants had their first interview. 
At the outset the complainants objected to the inquiry because it was 
outside of matters inquired of in the direct examination and insisted 
that the defendants thereby made Mr. Eppler’ their witness for that 
purpose, and that this objection applied with more special force be- 
cause the witness had been interviewed by them before the com- 
plainants saw him, and was therefore in fact as much their witness 
as the complainants’ witness. The information which their cross- 
examination drew from him was the following (complts, 11, 2187) : — 

At a certain time he and Joseph Sadler, now dead, in driving 
about Cumberland County went to the village of Ebe:ly’s Mills and 
into a certain shop. In that shop he saw some wagon wheels under- 
going repairs, and (x-ans. 86) one man in there showed Mr. Sadler 
a box and something in the shape of a cup or bowl. The defendants 
elicited from Eppler that he had mentioned this to the complainants’ 
counsel and then (p. 2188) :— 


“AX Y. 87. Is that all you told Mr. Storrow on the subject ? 
“A. I said that he called it a speaking trumpet. I don’t think he 
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called it a telephone. I think he called it a speaking trumpet. He 
was not talking to me, he was talking to Mr. Sadler. 

“XQ 88. Did you tell Mr. Storrow when it was that you and 
Mr. Sadler made this visit to Milltown? 

“4. Ithink I mentioned 1874 first to him, but didn’t tell him it 
was 1874. I told him I had to have something to go by to make 
the date—to make the year. 

“X Q. 89. Didn’t you tell him it was 1872 or 1873? 

“A. No, sir; not to my recollection. 

“X @. 90. Did you and Mr. Storrow go anywhere else that day 
besides going to Mil'town? 

“4. Well, now, do I understand that correct? Is it after we 
left Milltown ? 

“X Y. 91. Enther before or after you were at Milltown? 

“A. Well, we drove through Milltown and on the other side, and 
turned around and came back, and came down past Eberly’s Mill, 
and down into a wilderness there that I have never been before nor 
since; and he asked me whether that wasn’t the place I was at. I 
answered, ‘No, sir; that I never knew there was such a building 
there.’ 

“X @. 92. Did you tell Mr. Storrow the name of the man at 
whose shop you had heen with Sadler? 

"A. I told Mr. Storrow that Mr. Sadler called him Drawbaugh ; 
I didn’t speak to him at all myself.” 


P. 2209. “X Q. 275. Tell us all that you remember of the first 
conversation that you had with him | the defendants’ representative 
who visited the witness]. 

“A. Well, himself — Mr. Hill —and a man whom he called by 
the name of Diawbaugh spoke to me about a man by the name of 
Shireman coming to see me. He asked me whether I saw any box 
or instrument at Drawbaugh’s shop. I told him I saw a box and a 
cup there, and a string fastened to a cigar box. I didn’t examine it. 
The gentleman that was in the shop was explaining it to Mr. Sadler, 
not to me.” 


P. 2210. “X A. 277. ... Mr. Shireman was the first party 
who came to see me. 

“A @. 278. Referring to the first conversation which you had 
with Mr. Hill at Baltimore, and to the fact that you then men- 
tioned to Mr. Hill that you had seen a speaking apparatus at 
Milltown, or Eberly’s Mills; you told Mr. Hill, did you, that the 
time when you saw that speaking apparatus was as early as 1872 or 
1873, and not later than 1873 ? 

“A. I did not say the word ‘later’; I told him it was in 1874, 
as near as I could get at it, and that I had no date. 

“AX Y. 279. Do you mean to say that you told Mr. Hill at that 
time that it was in 1874? 


Sod 
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* A. Itold him that it was in 1874, as near as I could get at it, 
and told him that in case I could find a receipt perhaps I could fix 
the date. 

“NX Q. 280. Now, didn’t you tell Mr. Hill that it was in 1872 
or 1873, and as early as 1873? 

‘A. I cannot bring anything of the kind to recollection ; I spoke 
to him of 1874, and also the same to Mr. Shireman when he was to 
see me. 

“X QY. 281. Are you positive that you mentioned the year 1874 
to either Mr. Hill or Mr. Shireman as the year in which you made 
that visit to Milltown? 

“A. Iam positive that I mentioned 1874, but I told him that I 
wasn't certain.” 


And there the defendants chose to leave the matter; that is, they 
left it that this witness had at some time seen, at a shop which be- 
longed to some Drawbaugh in Milltown, something which was 
called a speaking trumpet, consisting of a box and a cup and a 
string fastened to a cigar box. And they further elicited from the 
witness that he had formerly said that he did not know when it was, 
but thought it was about 1874; and they tried to get him to say 
that he had told them that it was in 1872 or 1873. They made no 
further effort to fix the date; they did not call their man Shireman 
to whom he talked about it, though the fact that he did talk to Shire- 
man about it is absolutely fixed by two postal cards written by 
Shireman to the witness, one dated Jan. 1, 1883, before the com- 
plainants saw him for the first time, and the other dated March 8, 
1883, both of which were afterwards produced by the witness and 
are ptinted on p. 2283. 

Then he was re-examined as follows (p. 2287) :— 


“( Y. 763. , In your cross-examination you were asked about a 
visit to Milltown with a certain Mr. Sadler to a certain shop, and 
you were asked what you saw there. I refer more especially to your 
cross-question and answers 84, 85, 86, 87, 275, and others relating 
to the same subject. Will you please state and describe, according 
to your best recollection, what it was that you saw at the shop at 
Milltown when you made the visit with Mr. Sadler? 

“A. I went with Mr. Sadler to Milltown; he said he was going 
to Drawbaugh’s shop; I went in with him; Mr. Sadler and Mr. 
Drawbaugh, as he called him, — | didn’t know the gentleman, — were 
talking. Then he showed him a box and a bowl or cup; the box 
seemed to me as though it was a cigar box; there was a hole in the 
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box; astring run through and tied to a stick; the string run to the 
bowl or cup; there was no moulding or casing, or whatever you 
may eall it, on the bowl; I do not “know how "the bowl was fixed 
inside ; it was not shown to me; it was-shown to Mr. Sadler, and I 
was looking on; there was part of a wagon there — wagon wheels — 
that was repaired. 

“Q QY. 764. You say the string was fastened to a stick. State, 
if you remember, more particul: arly how the stick was used to fasten 
the string, — how it was arranged. 

"as A string ran through the bottom of the box, and the string 
was tied to the centre ofa stick that was two or three inches long, or 
maybe not so iong, say two inches, to:the best of my recollection. 
And when he spoke te Mr. Sadler, I think he called it a speaking 
trumpet.” 


“QQ. 765. You have said that you saw there a man whom he 
called Mr. Drawbaugh. Several persons of that name have lived in 
Milltown for a great many years. Do you know the first name of 
the Mr. Drawbaugh whom you saw that day ? 

“A. No, sir; he was only called Drawbaugh, or Mr. Draw- 
baugh. | 

a ‘OQ @. 766. Mr. Daniel Drawbaugh has been present in the room 
during the greater part of your examination. Did this Mr. Daniel 
Drawbaugh come to see you at Baltimore last summer, with Mr. 
Hill, a first time Mr. Hill came to see you? 

* A. Yes, sir. 

° r Y. 767. Is this Mr. Daniel Drawbaugh the man whom you 
saw, and who was called Drawbaugh, when you visited Milltown 
with Mr. Sadler? 

“A. No, sir; be told me at Baltimore that it must have been 
John or his son — now I don’t know which of the two he said — that 
I had seen at Milltown. 

“@ Y. 768. When did that Mr. Sadler die? 

“A. To the best of my recollection it was in 1880. 

“@Q@ Y. 769. After seeing at Milltown, on that visit with Mr. 
Sadler, the contrivance you have described, did you make anything, 
or undertake to make anything, in consequence of what you have 
seen that day? 

“| Objected to — first, as leading, and secondly, as immaterial and 
errelevant, it appearing from the testimony of the witness himself that 
he did not see Mr. Daniel Drawbaugh at Milltown; that he did not 
examine the contrivance which he says he saw there, and it not ap- 
pearing that Mr. Daniel Drawbaugh had anything in the world to do 
with that contrivance, or ever even knew of ils existence. |” 


What do the defendants mean by this line of conduct? They, hav- 
ing previously interviewed this man, and without any pretence of 
surprise, introduced the matter in such a way as to leave upon the 
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Court the impression that in 1872 this witness saw a “ speaking ma- 
chine” at the shop of “ Drawbaugh” (see int. 92, and 275) at 
Eberly’s Mills, and when we bring out the truth of the matter, and 
it begins to hurt, they say that it is all immaterial,— they wish it 
were notin. Clearly it is very material and very hurtful to them, for 
the presence of a string telephone in the shop of Drawbaugh’s brother 
in that little village in 1872, or 1873, or 1874, accounts fur too 
much of the defendants’ testimony to leave them a case. 


The witness answered : — 


“A. Yes, sir. Some time after I went home I took a cigar 
box, cut a hole in it, put a string through and fastened the string to 
a stick by the centre — had the box in a little summer-house in the 
yard; I ran the string over to the house, to a post — I took it off of 
the post, then, and ran it through the keyhole of the door. ‘Then 
I had no one to listen to it, and I asked my wife to listen whether 
she could hear anything, and she wouldn’t. She said she thought I 
was going crazy. Then I took it down and had nuthing more to do 
with it. 

“QQ. 770. Before you made that contrivance, had you, or not, 
ever seen or heard of anything of that kind, except what you saw at 
Milltown when you were there with Mr. Sadler? 

* { Same objection. | 

“A. No, sir. 

“@ Y. 771. You have been inquired of in the 84th cross and 
other questions, as to what you told Mr. Storrow about your visit 
with Mr. Sadler; did you, or not, when you first told him of that 
visit, tell him of the contrivance you made after you gut home, as 
you have just described ? 

*{ Same objection. | 

“A. Yes, sir; I told him of the contrivance. 

“Q@ QY. 772. In your 83d and 93d and intervening cross-questions, 
you were asked about Mr. Storrow taking you over to Milltown in a 
buggy, early last year, to point out where the shop was that you 
went to with Mr. Sadler. I wish you would state more fully what 
took place on that drive, after you got to Milltown, what road you 
took after you reached the grist mill, who pointed out what road 
should be taken, and what you did about pointing out where that 
shop was. 

“Same objection. | 

“A. When we got over to the grist mill, Mr. Storrow asked me 
which rvad now, —or which way we turned when we got there. 
‘Up the hill to the right,’ I said. He drove right along, and didn’t 
stop, nor didn’t speak, and when I got up the hill part ways I point- 
ed out to Mr. Storrow the place I was at with Mr. Sadler. ‘ But,’ 
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says I, ‘there is no shop there now.’ There was nothing more said. 
We drove on out past Milltown perhaps a quarter or a half a mile, 
ame back to Milltown, and he drove me down past Eberly’s mill, 
or a stone mill, and turned around when he got down to the end of 
it, at a clover mill, —I don’t recollect how he called it, but I think it 
wis the end of the street, though, or wilderness. He asked me, 
then, whether that was the place I was at. I told him ‘No, sir’; 
that I had never been down there. I rather think that I told Mr. F 
Storrow that I didn’t know that there was such a place in existence. 
“At the suggestion of respondents’ counsel, complainants’ counsel 
states that the place last referred to, which the witness says he had 
never been at, was Daniel Drawbaugh’s machine shop, formerly the 
clover mill, and that the place which the witness pointed out as the 
place which he had visited with Sadler, was the place which is 
marked ‘W. 8.’ on the plan of Milltown and which has not been in 
any way connected with Daniel Drawbaugh by the evidence. |” 


-* 


The defendants did not cross-examine him about this. Plainly it 
was what he told them at their interviews with him. 
The defendants have, therefore, proved by this witness (made 


their witness for this purpyse) that in the shop of Drawbaugh’s 
brother, and right across the street from Drawbaugh’s house (the 
plan so shows), this witness saw a string telephone, and so cer- | 
tainly saw it that he went home and constructed one like it, thus | 
leaving not the slightest doubt whatever about the fact, and the 
defendants called no one to contradict it. They put the question to 
him after the defendants’ agent Sbhireman and the defendants’ coun- 
sel Mr. Hill and the claimant Drawbaugh had talked to him on the 
subject. It must be taken as a fact that the witness did see that 
contrivance there at some time. The date is not absolutely fixed. 
The witness says he is not sure when it was, but formerly stated 
that he thought it was in 1874; they tried to get him to say and to 
use it as a conclusive statement of the fact, that he told them that it 
was in 1872 or 1873. As this piece of evidence is put into the case 
by them deliberately, with the concurrence of the defendants’ coun- 
sel and of the claimant, the Court cannot doubt the fact to be that at 
some time the incident referred to took place. 


Moreover, since the defendants, after this preparation and under 


these circumstances, put into the case the assertion at least that the 


incident took place several years before the Bell patent came out, 
and as early as 1872 and 13873, and tried to get the wituess to swear 


, 
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to that, the Court must take it either that they know and believe 
that to be the true date, or else that they were trying to deceive the 
Court by endeavoring to get that man, who was in fact and in law 
their witness, to swear to a date which they knew was false. Unless 
the Court finds that these persons intended to perpetrate a deceitful 
course deliberately, it must find that in 1872, or 18738, or 1874, 
there was a string telephone made out of a box of the general size 


and shape of a cigar box at one end, and a teacup at the other, éx- 


er 
> 
isting and ready for use in the shop of Drawbaugh’s brother at Mill- 
town. Now, with that fact as a foundition, the explicit testimony 
of many of their witnesses who do refer to string telephones unmis- 
takably, and the testimony of a number of their witnesses who say 
that they talked through a box fastened to the wall, — to an oblong 
box or a square-shaped box, corresponding to no instrument what- 
ever which the defendants have produced, but fairly enough met by 
such a box as Eppler describes, — can be plainly appreciated ; and 
with that fact once in in the case there is quite enough to account for 
pretty much all the testimony the defendants have introduced. 

If you take it that Drawbaugh was trying to make, as many other 
persons were, an electric speaking telephone without the slightest 
knowledge of how it should be made and without the slightest suc- 
cess, and, at the same time, or afterwards, got a string telephone 
through which persons talked, you have basis enough, considering 
the class of their witnesses, — not literally, of course, but substan- 
tially,— for the testimony which they introduced. You have a con- 
dition of things which will account for the fact that he never offered 
the electric speaking telephone for use to anybody. He would not 
have offered the string telephone, because it is a fact, put into the 
ase by the defendants themselves, that string telephones were known 
generally in the community at least as early as 1569. (See the state- 
ment of defendants’ counsel in the cross-examipation of Sam’l F. 
Hauck, complts, ii, p. 1175.) There were plenty of reasons why a 
thing known asa string telephone of such limited range as to be a 
mere toy (until some very recent improvements in it) should not 
have attracted the attention of our witnesses who knew generally 
what went on at the shop. 

Among the defendants’ witnesses who plainly refer to string tele- 
phones as the instruments they saw are 
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Jesse Hicholtz (defts, iii, surbtl, 152, 162; app. 629, 631), isa 
witness for the defence who is bad for them about string telephones. 
They called him in the fourth year of the case, and he testified that 
he heard well through a talking machine at Drawbaugh’s shop in 
1873. On cross-examination it appeared that the machinery was 
quiet at first and afterward Drawbaugh started it on purpose, and 
he states that he heard perfectly well. A string telephone would do 
this; any couple made out of B, F, C, I could not. He had told 
this to defendants’ counsel, but they had not put it in evidence. 
Then his wife was called to support him, and on her cross-examina- 
tion it appeared that he had been there in 1871 also. So he was 
recalled, and said that he had, and had so informed the defendants’ 
counsel; they had not referred to that visit, and finally he testified 
to it (defts, iil, surbtl, 162) :— 

“ As to that first visit, [ would say that that first talking machine was 
entirely different from the second. The first consisted of a tin can 
und a glass tumbler. They were connected by a string; if I mis- 
take not, 7 was a string instead of a wire. The second was con- 
nected by wire. That is my recollection; but it has been so long 
since that I wouldn’t positively swear that it was a string or a wire, 
but I think it was a string.” 

There is no mistaking that. It means string telephone. Natu- 
raily they did not want that visit put in. But he is their witness. 

David M. Ditlow (defts, i, 508; app. 187), says that he saw and 
heard through a machine “about 1872.” He has examined all the 
exhibits, and cannot recognize any of them. But be knows what he 
saw and says of it : — 

“A. 6. Icame to the shop there, and he showed me a machine 
with tin tubes at each end, and a wire wrapped with string.” 


BRIEF AND ANALYSIS OF THE PROOFS RELATING TO THE 
“FLOOD AND BRIDGE” ISSUE, AND THE ** HYDRAULIC 
RAM” ISSUE. 


During the taking of the proofs two collateral issues have been 
developed, neither of any great materiality intrinsically, so far as 
complainants are concerned, but which have derived some real, and 
greater factitious, importance from the course which defendants 
elected to pursue with reference to them. 

The testimony of more than two hundred of the witnesses who 
have been examined in the case refers, either solely or mainly, to 
one or other of these side issues, much the greater number of these 
witnesses having been called by defendants, for, with reference to 
these side issues, as with reference to the main issue, defendants 
appear to have proceeded upon the theory that mere mass or quantity 
will condone a lack of convincing quality in evidence. Upon both 
issues, the testimony of those witnesses whose duty it was to know, 
or who had sufficient special reasons to know the true facts, is with 
complainants, while defendants have been able to produce in sup- 
port, or rather in seeming support, of the case which they wished to 
establish about these side issues, a great mass of just the same kind 
of testimony produced to establish the talking-machine story. 

For complainants, the real importance of these issues — and in this 
regard they are of real value —is that they illustrate, in the most 
lively way, the utter worthlessness of that kind of testimony. 

The facts involved in both these issues are of such a kind as ren- 
dered it possible for complainints to directly and completely rebut 
the testimony adduced for defendants on the subject, and show its 
falsity. 

During a period of about five months which intervened between 
the closing of complainants’ rebutting proofs and the taking of de- 
fendants’ surrebutting proofs, defendants’ agents seem to have 
scoured the country for evidence which would answer their purposes 
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upon these two issues. The record shows that they approached the 
parties whose duty it was, or who were in a position to know the 
true facts of the matters, and who, or most of whom, have since 
testified for complainants, and that, finding the knowledge of these 
parties not of a kind to suit their purposes, they then went in search 
of, and, without much difficulty, procured, more amenable material. 

Of these collateral issues one may be termed the flood-and-bridge 
issue ; the other the hydraulic-ram issue. 


THE FLOOD-AND-BRIDGE ISSUE. 


This arose out of the testimony of one E. B. Hoffman, called by 
defendants to testify to alleged knowledge, at comparatively early 
dates, of Drawbaugh’s alleged talking machine (pp. 502-689, de- 
fendants’ case). 

The alleged knowledge to which Hoffman was more particularly 
called to testify, he pretends to have acquired during a visit which 
he says he made to Drawbaugh’s shop while he was fishing on the 
Yellowbreeches Creek, in the latter part of the summer of 1873. 
The question which led up to his examination and testimony upon 
this point was as follows ;: — 

“Q. 9 (p. 502). Do you recollect a freshet that occurred in that 
locality some years after the time you have referred to” (he had just 
previously been testifying to events alleged to have occurred in 
1868) “which washed away several bridges on the Yellowbreeches 
Creek ? 

“A. Ido; there was a freshet in 1873, in the latter part of the 
summer. I can’t remember the exact time; I was on the creek at 
the time. Jt washed away the foot bridge at the mill known as Dit- 
ler’s mill at that time, and also the red bridge up at Heck’s.” 


What the examiner wrote as “ Ditler’s Mill” was intended as Dit- 
low’s, being a mill standing on the farm where the Ditlow family 
lived, but better known as “ Etter & Shanklin’s Mill.” 

The proofs show that floods or freshets in the Yellowbreeches 
Creek are of frequent occurrence, one or more such floods or freshets 
having occurred almost every year. It was regarded, therefore, as 
necessary, in order to sufficiently identify the particular flood to 
which witness referred, and with which he associated a_ particular 
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visit to Drawbaugh’s shop, to have him distinguish the flood by 
reference to some special event or events attending it, —to iden- 
tify it, as it were, by certain “ear marks”; and this Hoffman under- 
takes to do in his testimony by stating that the particular flood to 
which he has reference was one which occurred in the latter part of 
the summer of 1873, and was attended with certain specific results 
in the way of damage. 

Hoffman’s deposition is exceedingly vague and weak, and called 
for no special answer. 

It appears from his own testimony that the summer of 1873 was 
by no means the only occasion of his taking a fishing trip to the 
Yellowbreeches Creek, but that on the contrary (p. 689) he was 
up there fishing on Sundays at different times after that, and up to 
and including the year 1877. 

It further appears that he was at Drawbaugh’s shop a good many 
times during different years up to and including 1877. The value 
of his testimony therefore depends entirely upon his ability to report 
correctly what took place, and to assign it to the right year. Itisa 
mere question of arbitrary memory. His statements in regard to 
the flood in the latter part of the summer of 1873 furnished an op- 
portunity of testing his powers of accurate memory and accurate 
statement ; and complainants had no difficulty in showing that he is 
utterly deficient in these qualities. They proved in their rebuttal 
that the Ditlow or Etter & Shanklin Bridge was not washed away 
in the summer of 1873; that there is not, and has not been, on the 
Yellowbreeches Creek any such bridge asa red bridge at “ Heck’s” ; 
that the bridge known as “Hake’s red bridge and the only bridge 
ever known by that name in the county, was not on the Yellow- 
breeches Creek, but on another creek five miles away; that it was 
built in September, 1868, and carried away by ice Feb. 7, 1881, 
and was not carried away in the summer of 1873; that there is no 
“Hake” bridge on the Yellowbreeches Creek at all; that the first 
bridge above Drawbaugh’s shop on the Yellowbreeches is a bridge at 
Heck’s mill, but that this bridge is noé red and never has been red, but 
is whitewashed ; and that ¢thzs bridge was built before 1860, and has 


never been carried away nor rebuilt. 
These things were shown by the deposition of Emminger, one of 
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upon these two issues. The record shows that they approached the 
parties whose duty it was, or who were in a position to know the 
true facts of the matters, and who, or most of whom, have since 
testified for complainants, and that, finding the knowledge of these 
parties not of a kind to suit their purposes, they then went in search 
of, and, without much difficulty, procured, more amenable material. 

Of these collateral issues one may be termed the flood-and-bridge 


issue; the other the hydraulic-ram issue. 


THE FLOOD-AND-BRIDGE ISSUE. 


This arose out of the testimony of one E. B. Hoffman, called by 
defendants to testify to alleged knowledge, at comparatively early 
dates, of Drawbaugh’s alleged talking machine (pp. 502-689, de- 
fendants’ case). 

The alleged knowledge to which Hoffman was more particularly 
valled to testify, he pretends to have acquired during a visit which 
he says he made to Drawbaugh’s shop while he was fishing on the 
Yellowbreeches Creek, in the latter part of the summer of 1873. 
The question which led up to his examination and testimony upon 
this point was as follows : — 

*Q. 9 (p. 502). Do you recollect a freshet that occurred in that 
locality some years after the time you have referred to” (he had just 
previously been testifying to events alleged to have occurred in 
1868) “which washed away several bridges on the Yellowbreeches 
Creck ? 

“A. Ido; there was a freshet in 1873, in the latter part of the 
summer. I can’t remember the exact time; I was on the creek at 


the time. Jt washed away the foot bridge at the mill known as Dit- 
ler’s mill at that time, and also the red bridge up at Heck’s.” 


What the examiner wrote as “ Ditler’s Mill” was intended as Dit- 
low’s, being a mill standing on the farm where the Ditlow family 
lived, but better known as “ Etter & Shanklin’s Mill.” 

The proofs show that floods or freshets in the Yellowbreeches 
Creek are of frequent occurrence, one or more such floods or freshets 


having occurred almost every year. It was regarded, therefore, as 


necessary, in order to sufficiently identify the particular flood to 


which witness referred, and with which he associated a particular 


753 


visit to Drawbaugh’s shop, to have him distinguish the flood by 
reference to some special event or events attending it, —to iden- 


tify it, as it were, by certain “ear marks”; and this Hoffman under- 
takes to do in his testimony by stating that the particular flood to 


which he has reference was one which occurred in the latter part of 
the summer of 1873, and was attended with certain specific results 


in the way of damage. 
Hoffman’s deposition is exceedingly vague and weak, and called 


for no special answer. 

It appears from his own testimony that the summer of 1873 was 
by no means the only occasion of his taking a fishing trip to the 
Yellowbreeches Creek, but that on the contrary (p. 689) he was 
up there fishing on Sundays at different times after that,.-and up to 
and including the year 1877. 

It further appears that he was at Drawbaugh’s shop a good many 
times during different years up to and including 1877. The value 
of his testimony therefore depends entirely upon his ability to report 
correctly what took place, and to assign it to the right year. Itisa 
mere question of arbitrary memory. His statements in regard to 
the flood in the latter part of the summer of 1873 furnished an op- 
portunity of testing his powers of accurate memory and accurate 
statement ; and complainants had no difficulty in showing that he is 
utterly deficient in these qualities. They proved in their rebuttal 
that the Ditlow or Etter & Shanklin Bridge was not washed away 
in the summer of 1873; that there is not, and has not been, on the 
Yellowbreeches Creek any such bridge asa red bridge at “ Heck’s” ; 
that the bridge known as “ Hake’s red bridge and the only bridge 

ever known by that name in the county, was not on the Yellow- 
breeches Creek, but on another creek five miles away; that it was 
built in September, 1868, and carried away by ice Feb. 7, 1881, 
and was not carried away in the summer of 1873; that there is no 
“Hake” bridge on the Yellowbreeches Creek at all; that the first 
bridge above Drawbaugh’s shop on the Yellowbreeches isa bridge at 
Heck’s mill, but that this bridge is not red and never has been red, but 
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a is whitewashed ; and that ¢hés bridge was built before 1860, and has 


never been curried away nor rebuilt. 
These things were shown by the deposition of Emminger, one of 
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the county commissioners, and by the county commissioners’ records. 


(See p. 932, complainants’ proofs. ) 

Defendants could not meet the testimony showing the falsity of 
Hoffman’s statement so far as concerned “the red bridge up at 
Heck’s,” so that we begin with the extraordinary fact that the witness 
confounded a bridge on the Yellowbreeches, which has never been 
carried away, with another bridge on another stream five miles off, 
and carried away only a year before he testified, and that he has 
assigned this disaster of 1881 to 1873, and connected it with what 
he pretends to have seen at Drawbaugh’s shop. 


In their surrebuttal, defendants have proved what was never 
denied, and what is in itself immaterial, that there was a freshet on 
the Yellowbreeches Creek in August, 1873, and that that freshet 
was larger than some of the many which have occurred on the creek 
at different times, and, perhaps, the largest for a number of years. 

The testimony of a considerable number of the witnesses called 
by defendants on the subject is confined to this immaterial point, 
and to proving that the flood or freshet of August, 1873, was known 
in the vicinity as the “watermelon flood,” because it carried off a 
large number of watermelons from a particular patch. But what 
was more material, defendants attempted to show the accuracy of 
Hoffman’s statement that the Ditlow or Etter & Shanklin Bridge 
was washed away by this flood of August, 1873. 

They went further than this, and virtually created a new and ad- 
ditional issue, by undertaking to show thit not only was the Ditlow 
or Etter & Shanklin bridge entirely swept away, but also a bridge 
known as Zinn’s Clover Mill Bridge, a tew miles above, a bridge 
above that again, known as Zinn’s Fulling Mill Bridge, and two other 
bridges still farther up the stream, and known respectively as Lib- 
erty Forge Bridge and the Andersontown Fording Bridge. 

Of course it will be seen that were the facts conclusive'y proved 
that there was a great flood in the Yell»woreeches Creek in Au- 
gust, 1873, and that that flood did carry off the Ditlow or Etter & 
Shanklin Bridge, it would not prove that the witness Hoffman had 
given a correct account of what he saw at Drawbaugh’s shop at that 
one of his many visits there. 
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On the other hand, to show that Hoffman was in error as to any 
one of his deliberate statements on the subject was necessarily to 
ae throw great doubt upon his entire testimony, by showing that he is 
unable to remember or report correctly past events, even when they 


» 
are of a kind to particularly impress him, as, to judge by his testi- 

oe mony, was the case with this matter of the flood, and its conse- 

7 quences. 

t | The only direct materiality of the flood-and-bridge issue is to 


show Hoffman’s capacity for statement or misstatement, his power, 
or want of power, to correctly remember and correctly describe past 
occurrences. 

Consequently the only material and relevant part of defendants’ 
surrebutting testimony upon the subject is that which relates to the 
alleged destruction of the Ditlow or Etter & Shanklin Bridge. 


Hoffman’s statement was broadly that the Ditlow Bridge, that 
is, the whole bridge, was washed away. Defendants so understood 
his testimony, and started in their surrebuttal to prove that the bridge 
was entirely swept away. For that purpose, they first called a wit- 
ness by the name of JAMES SHAFFER (p. 284, defendants’ surrebut- 
tal). Shaffer begins his story by saying in substance that in the 
summer and fall of 1873, and at the time of the freshet of that year, 
he was working for one John P. Sweeney, close to Heck’s mills. 
This initial statement complainants have shown to be untrue, and 
the fact to be that, while Shaffer worked for Sweeney for a short 
time in the summer of 1872, and that of 1874, and in October of 


, . 1875, he was not so working during the summer of 1873. (See 
an deposition of Jonn P. Sweeney, p. 1996, complainants’ rejoin- ‘ 
i | der.) 5 
: Shaffer says that while so working at Sweeney’s,—whe lives on the 
‘ . York County side of the creek,—he was in the habit of visiting one 
" Joseph Orris, who lived on the Cumberland County side, and for 
j . that purpose was accustomed to cross the creek over the Etter & 
Shanklin Bridge. 
é 


Complainants have shown by the testimony of Repecca Orris 


(p. 2027 rejoinder), and that of Martin Best (p. 2073 rejoinder) 
(when read in connection with the map at the end of complainants’ 
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Exhibits, Vol. 3) that in the summer of 1873 Joseph Orris was 
living in a place to which no one would think of going from 
Sweeney’s by way of the Etter & Shanklin Bridge, and that it was 
not until 1874 that Mr. Orris lived in a house which would be most 
conveniently approached from Sweeney’s, by way of that bridge. 

Shaffer goes on to testify that the Etter & Shanklin Bridge was 
carried away by the flood of August, 1873, and claims to have de- 
rived his knowledge of the fact through one of his periodical visits 
to Mr. Joseph Orris. He states in substance that he undertook to 
cross the Etter & Shanklin Bridge for that purpose, and that, “¢o 
the best of his knowledge, the whole bridge was swept away; there 
might have been some trestle work standing.” He further testifies 
that, because of the destruction of the bridge, he was compelled to go 
to Mr. Orris’s by another route. 

As it is clearly shown that Shaffer did noé live and work for John 
P. Sweeney in the summer of 1873, and did not during that year and 
from that place visit Joseph Orris by the way of the Etter & 
Shanklin Bridge, his testimony calls for no further consideration. 
It may be noted here, however, that defendants have themselves 
openly given up this witness, Shaffer, their counsel admitting (see 
p- complainants’ rejoinder) that Shaffer was mistaken, and had 
confounded different floods. 

The next of defendants’ surrebutting witnesses to the alleged car- 
rying away of the Etter & Shanklin Bridge was one A. B. DANNER 
(p. 402, surrbtl), who says, that, living in 1873 at Milltown, he, 
in company with George Drawbaugh, on a certain Sunday in August, 
went to Ditlow’s to look at some pups, and that he, Danner, then 
saw part of the Etter © Shanklin Bridge hanging to the Cumber- 
land County side of the creek; the balance of the bridge had been 
swept away by the high water. He thinks he was within a hundred 
feet of the bridge, standing on the hill with the rest of the party, 
between the public road and the creek below the mill. If this were 
so, the rest of the party must have seen what Danner says he saw, 
and one of the alleged party was Geo. Drawbaugh, nephew of the 
claimant, Daniel Drawbaugh; but neither Geo. Drawbaugh nor any 


other of the party has appeared to confirm Danner’s statement. 


Be 
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Al 
“ It may be noted here also that only one member of the Ditlow : 
( ~ families referred to by Danner, and who resided, down to 1875, close 
by the Etter & Shanklin Bridge, was examined by defendants as to 4 
the alleged damage to that bridge by the flood of August, 1873, and 4 
. that the one so called, ANNteE McCuear (p. 445, surrbtl), tells a 
. very different story from that of Shaffer or that of Danner as to the 
— extent of damage done to the bridge. 
L 
i, Defendants hiving obtained from these two alleged “ casual ” wit- 


nesses, Shaffer and Danner, untrue testimony as to the carrying 
away of the bridge, next proceeded to demonstrate the untruth of 
that testimony. 

Davip SPANGLER (p. 425, surrbtl) testifies in substance that, 
from the beginning of 1873 to the beginning of 1875, he lived on 
the Studebaker farm, close to the Etter foot bridge; that while he 
lived there, the bridge was carried away once, and once the York 
County end was carried away; that it was in /’ebruary, 1875, that 
the whole bridge was carried away, and in the summer, after harvest, 
of a year not named, that the York County end was carried away. 


By the York County end of the bridge he states that he means 
a simply the end on the land, the inclined planking that ran up on to the 
bridge. The main body of the bridge was not washed away, but only 

this inclined planking (x 18, 19). 
Henry MILuer (p. 441, surrbtl) gives testimony to substan- 
tinlly the same effect, and fixes the time of the accident of the carry- 
ing away of the platform to the York County end as August, 1873. 
To the same effect, also, testify Mrs. ANnnteE McCuear (p. 445), 
J Amos ZiuMERMAN (p. 449) and EL1zABETH SPANGLER (p. 452), the 
Ary daughter-in-law of David Spangler, and who adds to her father-in- 
| law’s testimony that he put up a temporary platform to replace that 
which had been washed away, so that passengers could use the bridge. 
To this Davip SpanGLer, JR. (p. 494) adds that this temporary 
plank was put up within a day or two after the original incline was 

washed away by the flood. 

ie By this testimony defendants themselves demonstrated completely 
é the falsity of that of Shaffer and Danner, by showing that the bridge 
was not only not washed away, but that such damage as was done 
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Exhibits, Vol. 3) that in the summer of 1873 Joseph Orris was 
living in a place to which no one would think of going from 
Sweeney’s by way of the Etter & Shanklin Bridge, and that it was 
not until 1874 that Mr. Orris lived in a house which would be most 
conveniently approached from Sweeney’s, by way of that bridge. 

Shaffer goes on to testify that the Etter & Shanklin Bridge was 
carried away by the flood of August, 1873, and claims to have de- 
rived his knowledge of the fact through one of his periodical visits 
to Mr. Joseph Orris. He states in substance that he undertook to 
cross the Etter & Shanklin Bridge for that purpose, and that, “¢o 
the best of his knowledge, the whole bridge was swept away; there 
might have been some trestle work standing.” He further testifies 
tliat, because of the destruction of the bridge, he was compelled to go 
to Mr. Orris’s by another route. 

As it is clearly shown that Shaffer did noé live and work for John 
P. Sweeney in the summer of 1873, and did noé during that year and 
from that place visit Joseph Orris by the way of the Etter & 
Shanklin Bridge, his testimony calls for no further consideration. 
It may be noted here, however, that defendants have themselves 
openly given up this witness, Shaffer, their counsel admitting (see 
p- complainants’ rejoinder) that Shaffer was mistaken, and had 
confounded different floods. 


The next of defendants’ surrebutting witnesses to the alleged car- 
rying away of the Etter & Shanklin Bridge was one A. B. DANNER 
(p. 402, surrbtl), who says, that, living in 1873 at Milltown, he, 
in company with George Drawbaugh, on a certain Sunday in August, 
went to Ditlow’s to look at some pups, and that he, Danner, then 
saw part of the Etter © Shanklin Bridge hanging to the Cumber- 
land County side of the creek; the balance of the bridge had been 
swept away by the high water. He thinks he was within a hundred 
feet of the bridge, standing on the hill with the rest of the party, 
between the public road and the creek below the mill. If this were 
so, the rest of the party must have seen what Danner says he saw, 
and one of the alleged party was Geo. Drawbaugh, nephew of the 
claimant, Daniel Drawbaugh ; but neither Geo. Drawbaugh nor any 


other of the party has appeared to confirm Danner’s statement. 
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It may be noted here also that only one member of the Ditlow 
families referred to by Danner, and who resided, down to 1875, close 
by the Etter & Shanklin Bridge, was examined by defendants as to 
the alleged damage to that bridge by the flood of August, 1873, and 
‘that the one so called, ANNte McCLEar (p. 445, surrbtl), tells a 
very different story from that of Shaffer or that of Danner as to the 
extent of damage done to the bridge. 

L 

Defendants hiving obtained from these two alleged “ casual ” wit- 
nesses, Shaffer and Danner, untrue testimony as to the carrying 
away of the bridge, next proceeded to demonstrate the untruth of 
that testimony. 

Davip SPANGLER (p. 425, surrbtl) testifies in substance that, 
from the beginning of 1873 to the beginning of 1875, he lived on 
the Studebaker farm, close to the Etter foot bridge; that while he 
lived there, the bridge was carried away once, and once the York 

Jounty end was carried away; that it was in February, 1875, that 
the whole bridge was carried away, and in the summer, after harvest, 
of a year not named, that the York County end was carried away. 
By the York County end of the bridge he states that he means 
simply the end on the land, the inclined planking that ran up on to the 
bridge. The main body of the bridge was not washed away, but only 
this inclined planking (x 18, 19). 

Henry MILuer (p. 441, surrbtl) gives testimony to substan- 
tially the same effect, and fixes the time of the accident of the ecarry- 
ing away of the platform to the York County end as August, 1873. 

To the same effect, also, testify Mrs. ANNtge McCuear (p. 445), 
Amos ZIMMERMAN (p. 449) and ELIzaABETH SPANGLER (p. 452), the 
daughter-in-law of David Spangler, and who adds to her father-in- 
law’s testimony that he put up a temporary platform to replace that 
which had been washed away, so that passengers could use the bridge. 

To this Davip SpancLer, JR. (p. 4094) adds that this temporary 
plank was put up within a day or two after the original incline was 
washed away by the flood. 

By this testimony defendants themselves demonstrated completely 
the falsity of that of Shaffer and Danner, by showing that the bridge 
was not only not washed away, but that such damage as was done 
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was temporarily repaired immediately after the accident; so that, if 
Shaffer or anybody else had had occasion to cross the bridge, there 
would have been no difficulty whatever in doing so. 

David Spangler, Jr., to be sure, adds to the testimony of his 
father and wife, that the Cumberland County end of the bridge was 
also swung around, but was not carried away, being chained on the 


Cumberland bank of the creek. 

But the only other of defendants’ witnesses who agrees with 
the younger Spangler in this statement is SOLOMON ZIMMERMAN 
(p. 421, surrbtl), and the incorrectness of their statements on 
that point is shown by the testimony, for complainants, of JACOB 
S. EsHLeMAN (p. 1942, rejoinder). Mr. Eshleman was supervisor, 
in the year 1873, of that part of Lower Allen Township in which the 
Etter & Shanklin Bridge is situated, and that bridge came under 
his immediate supervision. Consequently it was his official busi- 


ness to know what, if any, damage was done to the bridge in 
1873, and what, if any, repairs made to it. Mr. Eshleman pro- 


duces his official accounts, and testifies therefrom and from per- 


sonal recollection, that during the year 1873 the bridge was noé 


washed away (int. 6) and was not even out of repair on the Cum- 


berland County side, except that there was one rotten log, which he 


replaced by a new one (int. 9), and he produces the bill for that 


new log, and points out in his book of accounts the entries of 
the charges for putting it in (p. 1945). Other than this, Mr. Esh- 
leman did no work on the bridge in that year, except a little repair- 


ing of the banister (int. 15), a matter so small that no account of by 
it was taken (x 71, 72). oT on 
This is conclusive proof that the flood of 1873 did no damage ‘ 


whatever to the Cumberland County side of the bridge, and the testi- 
mony, on this subject, of defendants’ own witnesses, David 
Spangler, Sr., Amos Zimmerman, Mrs. Annie McCleaf and Henry 
S. Magonnell (p. 963, surrbtl), is in harmony withth at of Mr. 
Eshleman on this subject. 

Mr. Eshleman also testifies that during the winter of 1883-4, and x] 
therefore while defendants were taking their surrebutting testimony, 


he was summoned by them to go to Harrisburg, and testify in this 
case ; that he went there, and saw defendants’ counsel, and let them 
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see the boox and the bill referred to in his testimony for complain- 
ants. Defendants did not call Mr. Eshleman. 

WitiiamM J. McLaueuuin (p. 751) and his son, Jacop J. Mc- 
LAUGHLIN (p. 763, surrbtl). These individuals appear on the scene 
as having accompanied Hoffman upon his alleged fishing excursion 
on the Yellowbreeches Creek in August, 1873, and contemporaneous 
visit to Drawbaugh’s shop. That Hoffman, in testifying, should not 
have referred to their presence, and that they were not called to 
confirm Hoffman during the taking of defendants’ original proofs, 
although they both are, and were then, residents in Harrisburg, where 
those proofs were taken, is quite enough, in itself, to condemn any 
testimony coming from them at a much later stage of the case. 

It is a conclusive presumption that Hoffman, at the time he testi- 
fied, did not know or did not recollect that McLaughlin had been in 
his company upon this fishing excursion, and did not mention any 
such thing to the defendants or their counsel, or the fact would cer- 
tainly have been developed in his testimony, and McLaughlin called. 

This is sufficiently obvious when it is noted that McLaugblins’ 
story about the talking machine is very much larger than H.offman’s 
own. But being called to the stand, after defendants’ own proof had 
sufficiently demonstrated the falsity of the story that the Etter & 
Shanklin Bridge was washed away,the McLuughlins were not al- 
lowed to swear to that proposition, but told a story on that subject 
smaller than Hoffman’s, stating that they had been eyewitnesses to 
the carrying off of HaLF of the bridge on the York County side of 
the creek, —a statement, however, itself not true. 

Finally, defendants called one Henry S. MAGONNELL (p. 963, 
surrebtl), who states that he helped to repair the bridge after the flood 
of August, 1873, in September or October, to the best of his know]- 
edge, and whose testimony, as to the extent of the damage done to 
the bridge, is similar to that of David Spangler, Mrs. David Spang- 
ler, Jr., and Amos Zimmerman. Magonnell says that the repair 
done to the bridge was to re-erect the sloping part on the York 
County side, leading from the ground up to the first pier, and that 
when they went there that day to begin work on it there was already 

a temporary plank placed there, so that a person could walk up on 
to the bridge, and the bridge wus standing (ints. 14, 15; x 45-48). 
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Thus defendants, having deliberately set out to establish the broad 
proposition that the Etter & Shanklin Bridge was washed away by 
the flood of August, 1873, and having procured the testimony of 
two false witnesses to that effect, and having done this with a knowl- 
edge of, or with the means of knowing, the truth of the matter, as 
it would be testified to by those who, from official position or resi- 
dence, were in the best position to know, ended by showing that the 
broad proposition made by Hoffman, and which they undertook to 
establish, was absolutely false; that the bridge was noé washed 
away ; that the extent of the damage done was simply the carrying 
off of an inclined walk leading up to the bridge, from the York 
County bank of the creek, and that this damage was temporarily 
repaired at once, so that there was no considerable period of time 
during which the bridge was impassable. 

Defendants may say that a strict construction is not to be given 
to Hoffman’s statement that the flood washed away the bridge, and 
that the substantial correctness of his testimony is sufficiently shown 
by the apparent facts that there was a heavy flood in the creek in 
August, 1873, and that it did some dam:zge to the bridge. But the 
real issue is as to Hoffman’s accuracy of recollection and of statement ; 
defendants so understood it, and undertook to prove the accuracy 
of Hoffman’s statement regarding the Ditlow Bridge, as he made it. 

The entire value of Hoffman’s testimony, if it has any, as to the 
main point at issue, the alleged talking machine, is dependent upon 
his accuracy, his ability, as well as his disposition to tell the exact 
truth, to note, remember and report correctly, after a considerable 
lapse of time, things and events which he may have seen; and 
when he is found to have observed or remembered or reported in- 
accurately, and with gross exaggeration, a circumstance which, from 
his deposition, would appear to have particularly impressed his mind 
at the time, and to be coupled in his thoughts with the main subject 
of his testimony, the result must be to throw great suspicion upon 
his ability, to say noth'ng of his disposition, to tell the exact truth. 

Defendants, therefore, appreciated the necessity of proving, if 
they could, the accuracy of Hoffman’s statement of the collateral 
facts by which he undertook to fix the time of his alleged visit to 
Drawbaugh’s shop. Part of that statement —the alleged carrying 
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away of a red bridge at Heck’s —it was impossible for them to ever 
try to substantiate, because there was no such bridge on the Yel- 
lowbreeches Creek, to be washed away in 1873, or at any other 


, : . . . . . - 
\ } 4 time, and because a red bridge at “ Hake’s,” which did exist on an- 
£ : other creek five miles away, was not carried off or damaged in 1873. 


Not dismayed by this, however, they did try to substantiate the 
rest of the story, making a special issue of the matter, and devoted 


a great trouble and expense to it, and with the result of showing that 
that part of the story, also, as Hoffman gives it, is false; that as a 


matter of fact the Etter & Shanklin Bridge was not washed away, 
the bridge proper not so much as damaged. 

Defendants had some of their witnesses testify that, after the 
flood, they HEARD that the Etter & Shanklin Bridge was washed 
away! Others, again, that it was common report that the bridge had 
been washed away. Just what comfort defendants derive from this 
we do not know, for whether Hoffman’s story is to be regarded as a 
mere reflection of common report about something of which Ae had 
not, in fact, any personal knowledge, or as a careless and exaggerated 


statement about something of which he Aad personal knowledge, | . 
it is about equally fatal to his testimony. If, on the stand, he could 
state as fact what he did not personally know to be fact, or could 
not or would not state with accuracy events of which he did know, 
and which were of a kind to the accurate observation of which his 
intelligence was adequate, what value can his testimony bave upon 
such « subject as that involved in the main issue in this case ? 


‘ Defendants in their surrebuttal thought it worth their while to 
| wander beyond and outside of the issue presented by Hoffman’s 
testimony and the evidence for complainants in reply, and to prove 
that a number of other bridges on the Yellowbreeches Creek besides 
the Etter & Shanklin Bridge were carried away by this flood of 
August, 1873. 

To this end they examined a number of witnesses, and among | 
them the James Shaffer who was so accommodating a witness as to | 
the Etter & Shanklin Bridge. Mr. Shaffer was quite competent to 
the task of carrying off, in addition, the bridges known as Ziun’s 
Clover Mill Bridge aud the Liberty Forge Bridge. Se/ore the calling 
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of Shaffer, defendants had called G.I. Boyer, who was, in 1873, and 
is still, the proprietor, or one of the proprietors, of the Liberty 
Forge. Mr. Boyer simply testified (p. 206, surrebuttal) to the fact 
that there was a heavy freshet in the creek in August, 1873. He 
was not asked whether that freshet carried away the “Liberty Forge” ri 
Bridge, although, as appears from his testimony, he was on the spot 
during the flood. 

Further than this, Mr. Boyer was subsequently called by com- 
plainants (p. 1941, rejoinder) and testified that he thinks the flood 
of August, 1873, did not carry away the Liberty Forge Bridge. 
Jacop E, Mumma (p. 2001, complainants’ rejoinder) was a partner 
with Mr. Boyer in the Liberty Forge, and lived at that forge for 
seven years from April, 1872 (int. 12), and he.testifies positively 
that the foot bridge over the Yellowbreeches at the forge was never 
washed or carried away while he was there (int. 7), nor ever moved 
until it was carried away by a wagon bridge, which was in course of 


erection in the year 1877 (ints. 7-9). 
{in view of the testimony of Messrs. Boyer and Mumma, it is not 
necessary to say anything further about that of Shaffer, so far as con- 


cerns the Liberty Forge Bridge. 


As to the carrying off of Zinn’s Clover Mill Bridge, Shaffer’s story 
is in substance that he knows it was earried off by the flood of 
August, 1873, because he helped to repair it ia the following spring 
(1874) while working for Adam Henry Zinn, who was then and is 
now living close by that bridge (int. 18, x 22, 44, 45). 

In cross-examination Shaffer names some of the parties who worked 
with him in rebuilding the bridge in the spring of 1874, as he thinks. 
David Smith, he says, was the boss and John Greenfield one of the 
laborers (x 89). 

Complainants called ApAM Henry Zinn (p. 1955, rejoinder), 
Davip SMITH (p. 1894 rejoinder) and JOHN GREENFIELD (p. 2014, 
rejoinder), and in addition to these, DantEL WEAVER (p. 1917 rejoin- 
der) who was supervisor of the upper end of Lower Allen Township 
in 1875, WitLiamM UMRERGER (p. 1973) and JoHn MCALLISTER (p. 
2082), and showed conclusively by them that Shaffer was noé work- = 
ing for Adam Henry Zinn in the spring of 1874, but did work for j 
him in the summer of 1875; that it was in the summer of 1875 and 
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not the spring of 1874 that Shaffer assisted Smith, Greenfield, Um- 
berger and McAllister to rebuild the Clover Mill Bridge, and that 
the necessity for the rebuilding of it at that time was noé that it had 


been washed away by a freshet in the summer of 1873, but was carried 


off by an ice flood in the early spring of 1875. 


, Other witnesses for the defendants to the alleged destruction of the 
Clover Mill Bridge by the flood of August, 1873, are 

S. M. Deckman (p. 247, surbtl), who resides on a farm a short 
distance below the bridge, and who testifies, in substance, that he 
visited the bridge immediately after the freshet of August, 1873, 
having been told by his nearest neighbor, Andrew Schell, now dead, 
that half of the bridge had been carried away. We shall have occa- 
sion to refer more particularly to this Mr. Deckman further on. 

Mrs. ELLEN SuaarFer (p. 294, surbtl), a daughter of the Andrew 
Schell referred to by Deckman, and who testifies that in 1873 she was 
living on the York County side of the creek and in visiting her pa- 
rents, who lived on the Cumberland side, was in the hab it of crossing 
the Clover Mill foot bridge, and thata week after the flood in the 
summer of 1873, she started to go across that bridge, found that it 
was gone, and her father took her across the creek in a boat. Deck- 
man testifies, in substance, that only half of the bridge was carried 
away. Mrs. Ellen Shaffer is more efficient, and tells us that she 
noticed that the bridge was altogether gone. 


In addition to the Clover Mill Bridge and the Liberty Forge 
Bridge, defendants undertook the task of carrying off Zinn’s Full- 
ing Mill Bridge, which is a mile or two above the Clover Mill 
sridge. Their principal witness to accomplish that task was this 
same Mrs. Ellen Shaffer. Mrs. Shaffer very clearly recollects that 
she had occasion, after the flood of August, 1873, to cross the 
creek to go to the fulling mill for stocking yarn, as she was in the 
habit of dving, and that she did not cross the bridge because it had 
been carried off, but drove across the creek ; that she bought some 
stocking yarn on that occasion from Jacob Kimmell, made but one 
purchase from him that year, and it was in the fall, and that she 
paid Kimmell for that yarn (int. 33, 34, x 53-65). 
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In reply to this complainants called the Jacob Kimmel referred 
to, and who was originally one of defendants’ witnesses, (see p. 178, 
surbtl, defendants’ proof ). 

KIMMEL testifies (p. 1988, rejoinder) that he did at one time 
work at Zinn’s Fulling Mill, but that this was before his marriage, in 
1868, and that after his marriage he never worked at that mill, 
sive to do some carpentering work. He further says that in the 
spring of 1873 he went into the employ of the Goodhope Woolen 
Mill, which is about eight or nine miles from Zinn’s, and continued 
to work there one year, and then moved to Mechanicsburg, and has 
lived there ever since. He was not at Zinn’s Fulling Mill at all 
during the fall and summer of 1873. He knows Mrs. Ellen Shaffer ; 
did not sell her any yarn, or anything else, at Zinn’s Fulling Mill in 
the fall or summer of 1873, nor see her at all during that summer 
and fall at that fulling mill. 

In addition to this, Harvey F. Harro (p. 1990, rejoinder) testi- 
fies for complainants that he lived and worked at Zinn’s Fulling 
Mill from the spring of 1870 to the spring of 1875; that he knows 
Jacob Kimmel; and that the said Kimmel worked some at carpen- 
tering work at the mill, in the first two years of witness’s employ- 
ment there, but not at any time during witness’s five years’ contin- 
uance at the mill, as a hand there in the wool business. 

Mr. Harro further testifies that the Fulling Mill Bridge was 
carried away once, while he was working there, in the year that 
Ezekiel Worley was supervisor, —be thinks in 1871 (int. 12),— 
and was rebuilt a month or two afterwards. 

He further testifies, on cross-examination, that he remembers the 
high water in the summer of 1873 (x 28), and that it was about as 
high as any occurring there while he lived on the spot (x 29) ; that 
this high water, however, did no damage at or about the fulling mill, 
with the exception of wetting the floors (x 31); and that he does not 
remember any damage being done by that flood at or aboul the Fulling 
Mill Bridge (x 41). 

This very completely disposes of Mrs. Shaffer. 

It is worth noting, however, that it is attempted to give particular 


point to her testimony as to the alleged destruction of the Clover 


Mill Bridge, by having her testify that she was living with her 


uncle, John Fettrow, in 1873, on the York County side of the 
creek, and that, while living there, was in the habit cf occasionally 
visiting her parents, who lived on the Cumberland County side of 


the creek. 

It appears, however, from her testimony (q. 6 and 7), that, in the 
year 1871, she was living at one Henry Atticks’s, and in 1872 in the 
house of one John Hamilton; and complainants show, by the testi- 
mony of Adam Henry Zinn (q. 63 and 64, p. 1962, rejoinder), that 
those places are also both on the York County side of the creek, and 
(q. 61) that Mrs. Shaffer’s father was living on the Cumberland 
County side of the creek from 1870 up to the time of his death, in 
1877. No doubt, during the years 1871 and 1872, as well as the 
year 1873, she paid filial visits to her parents ; and complainants 
show, by the testimony of David Smith (q. 7, p. 1895) and Harro 
(int. 12, p. 1991, rejoinder) that in 1871 both the Fulling Mill and 
the Clover Mill Bridges were down, and were repaired that year by 


Mr. Smith. 


Other witnesses for the defendants as to the alleged destruction of 
the Fulling Mill Bridge are GeorGE 8S. Sipe (p. 266, surrbtl) avd 
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Joun F. Wire (p. 273 

Messrs. Sipe and Wire are the gentlemen from whose patch the 
watermelons are said to have been carried by the 1873 flood, —the 
accident which is supposed to have given the freshet the name of the 
* watermelon flood.” 

In this connection, it is a fact worth mentioning that complainants’ 
witness, Davin Smit (p. 1894, rejoinder), who has been living in 
the immediate neighborhood of the Yellowbreeches Creek since 1870 
or 1871, and who, being a carpenter, has had considerable to do at 
different times with the repair of these bridges, testifies, in cross- 
examination, that be recollects the high water of August, 1873 
(x. 46), but does noé remember hearing that flood called by any par- 
ticular name, wnétel since this case came up (x. 67). 

In regard to the alleged destruction of the Fulling Mill Bridge, the 
depositions of Sipe and Wire bear a suspicious family resemblance. 

Both of them testify they became aware of the accident to the 
bridge by having, severally, occasion to visit, on different matters of 
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business, the dead man, Andrew Schell, who figures quite largely in 
defendants’ proofs upon this flood-and-bridge issue. 

These errands are stated to have been within a day or two of each 
other, and within a very few days after the flood. Sire says his journey 
was within a couple of days afterward (int. 18), and that the Full- 
ing Mill Bridge being gone, he waded across the stream at the spot 
where the bridge was (x 41, 42). 

Wire, who says that his journey to see Schell was the next day 
ge being away, he turned back 


Cc 


after the flood, says also that, the brid 
and went to Schell’s three or four days afterwards by another route 
(int. 29-34), thus avoiding having to cross the creek. 

It does not add to the credibility of the two stories that Sipe 
and Wire are relatives, and were, at the time of the alleged de-truc- 
tion of the bridge, living in the same place and engaged in business 
together. It is, to say the least, somewhat unlikely, under such cir- 
cumstances, that one of them should have undertaken his journey 
across the bridge in ignorance of its having been carried off, if the 
other had previously become aware of the fact. 

The witnesses besides Mrs. Ellen Shaffer, who pretend to have 
knowledge of the destruction of both the Clover Mill and the Fulling 
Mill Bridges, are : — 

GeorGE W. Articks (p. 300, surrbtl), who swears, in pretty 
positive terms, that the flood carried away both of these bridges, 
to his own knowledge; he did not see the water carry them away, 
but saw the places where they were aflerwards. Just how or when 
or why he happened to see the places does not appear. 

Atticks swears in just as positive terms that the Liberty Forge 
foot bridge was carried away at the same time; an allegation which 
the testimony of Mumma and Boyer, already referred to, sufficiently 
shows to be untrue. Moreover, Mr. Atticks, in his cross-examina- 
tion, while admitting that he has frequently known and heard of 
bridges being carried away on the Yellowbreeches (as many as 
twenty), betrays a woful lack of memory for the dates of any of 
these accidents, except the particular one that he is called to swear 
to. Questioned on the subject, he is not able to give the dates of any 
of these accidents, except that the Clover Mill Bridge was carried 
away in 1863, at the time of the Gettysburg battle. 
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Isaac Gray (p. 310, surbtl) also testifies to the destruction 
of the Clover Mill and Fulling Mill Bridges, and says that he knows, 
because he had business to go across and could not get across. 
How long this was after the flood he can hardly tell; it might have 
been a couple of days. 

In cross-examination, Mr. Gray betrays the same lack of memory 
as Mr. Atticks, for the dates of any accidents to bridges except the 
particular one which he is called to swear to; and the exact value 
of his alleged recollection is sufficiently shown by the fact (appear- 
ing from complainants’ testimony in rejoinder) that he was one of 
the men who, with Smith, Umberger, McAllister and Shaffer, helped 
to rebuild the Clover Mill Bridge in 1875 (see Smith, int. 27, p. 
1897, rejoinder), and yet in his cro-s-examination Gray s:ys that 
he does not know whether the bridge was ever carried away since 
1873; doesn’t mind if it has; can’t tell when he first saw it up after 
the flood of 1873; don’t know whether he saw it up in 1874 or 
in 1875; don’t mind if he did; and don’t remember any other floods 
on the Yellowbreeches since that of 1873 (x 63-67). 


We have already referred to such parts of complainants’ re- 
joinder as are in direct contradiction of specific statements of defend- 
ants’ witnesses, and it only remains to mention briefly the evidence 
in rebuttal of the general proposition that the 1873 flood carried 
away the Clover Mill and Fulling Mill Bridges. 

Reference has already been made to the testimony of Davip 
SmitH, for complainants (p. 1894, rejoinder), showing that it was 
in 1875, and not in 1874, that James Shaffer and others rebuilt the 
Clover Mill Bridge. Mr. Smith produced his bill for the lumber 
used in that work, which bill is dated June 8, 1875, and is copied 
on p. 1900 of the rejuinder record. 

It appears that Mr. Smith is a carpenter by trade, and having, 
since the spring of 1870 or 1871, resided in York County, very near 
the Clover Mill and Fulling Mill Bridges, he has been employed, at 
different times, in miking necessary repairs to these bridges; and 
he shows from his books that, in June, 1871, he rebuilt the Fulling 
Mill Bridge, and in August of the same year the Clover Mill Bridge, 
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and again, in June, 1875, and in May, 1879, did repairing work on 
one or other of these bridges (int. 7, p. 1899). 

This indicates that if either of these bridges had needed to be re- ’ 
paired in the summer or fall of 1873, Mr. Smith, in all probability, 
would have had something to do with the work. For this reason, 
and because of his continued residence near to these bridges, his 
statement (int. 35, p. 1899), that he has no recollection of either of 

the bridges having been carried away by the flood in August, 1873, 
is entitled to very much more consideration than the contrary testi- 


e 


mony of the alleged “ casual” witnesses for defendants. 

In cross-examination (x 46), Mr. Smith says that he recollects 
the flood of August, 1873, and (x 48) he narrates certain inci- 
dents which happened in connection with that flood; he recollects 


the important fact of Sipe and Wire’s watermelons having been 


: carried away (x 68, 69) but states (x 67) that he does not re- 
Pe member having heard the flood spoken of by any particular name 


until since this case was up. 
Mr. Smith ws another one of the several parties who were sum- 
moned to Harrisburg by defendants during the taking of thetr sur- 


rebuttal (int. 36): he went there, saw defendants’ counsel, showed 
them the account books referred toin his deposition for complainants, 
and the result was that defendants pip Nov call him. 

DaNIEL WEAVER (p. 1917, complainants’ rejoinder) was super- 
visor, in 1875, of that part of Lower Allen Township containing the 
Fulling Mill and Clover Mill Bridges, and it was under his super- 
vision that Mr. Smith, with the assistance of Shaffer and others, \ 
rebuilt the Clover Mill Bridge in that year. OT oe 

In cross-examination (p. 1924) Mr. Weaver says that he remembers Sale 
the flood in the Yellowbreeches in the summer of 1873; and he 
fixes the times by the circumstance of its being the first year of his 
son’s living on a certain farm, on the banks of the Yellow- 
breeches ; and by the fact that his son’s fences were washed out by 
the flood. He is asked (x-int. 51), “Do you remember any other 


damage that was done by that flood?” and he answers, “Wo, sir.” 


Mr. Weaver also was summoned to Harrisburg by defendants, in 
the fall of 1883, during the taking of the surrebuttal; went there, 
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saw defendants’ counsel, was ecamined, produced his book and was 
not called. (Int. 86, 37, p. 1923.) 


In addition to these witnesses, and Greenfield, McAllister, Harro, 
and Kimmel, already referred to, complainants, in rejoinder, called 
Henry M. Brrner (p. 1929), a responsible property owner in the 
vicinity, and who, in the year 1873, was supervisor of that part of 
Lower Allen Township in which the Clover Mill and Fulling 
Mill Bridges are situated. IRf any living man should know the truth 
and the whole truth on the subject, it is Mr. Bitner, whose office as 
supervisor, in 1873, required him to be advised of the need, and to 
see to the making, of any repairs to bridges, during his term of 
office. It is simply impossible that defendants’ story as to these 
bridges having been carried away by the flood of 1873 should be 
true, and Mr. Bitner be unaware of the fact, and no trace of it be 
found in the book of account, which he kept during his term of office. r 

Defendants so far recognized this fact, that they had one of their 
agents interview Mr. Bitner, in the summer of 1883, and, therefore, \ 
before the taking of their surrebuttal testimony, and with a result 
so unsatisfactory to themselves, that, as in the case of Supervisor 
Eshleman and Supervisor Weaver, they discreetly refrained from 
calling him. (Bitner, x-int. 95, 96.) 

It further appears that during the taking of the surrebuttal testi- 
mony, the same agent for defendants, Abraham Shank, borrowed 
from Mr. Bitner his supervisor's account book for 1873, and that it 
remained in Mr. Shank’s possession for a considerable period of 
time; but Mr. Bitner’s books had no more comfort for defendants 
than Mr. Bitner himself, and for reasons which will presently 
appear (p. 2352, complainants’ closing proofs). 

Mr. Bitner testifies positively for complainants that no bridges in 
his district over the Yellowbreeches Creek were carried away during 
1873 (int. 5, x 47) ; that he did not repair or build any foot bridges 
during that year. | 

He was cross-examined at great length, with a view chiefly, 
it would seem, to extort from him an admission that be did 
not attend very closely to his official duties as supervisor, and 
that repairing work was done during his term without his per- 
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sonal superintendance or knowledge. He frankly admits that he 
did not personally supervise al/ the repairing work done during bis 
term of office, but says (x 74) that he left very little for others to 
supervise, (x 75) that there was very little done, that he did not 
see how it was done. He says positively (x 57) that if foot 
bridges had been carried away, he would have soon got notice to 
put them up, and would have recollected it; (x 88) that no foot 
bridges were carried away in his part of the township that year; 
(x 90) that he put none up that year; (x 91) that his recollection 
and his book together decide that for him; and (x 95 and 96) that 
although he told defendants’ agent Shank, in the summer of 1883, 
“at a quick question,” that he did not recollect whether he had 
repaired any foot bridges, after taking time to think and having his 
book, together, he was sure that it was not the case. 

It only remains to be noted that defendants indulged in this 
cross-examination after (as the record shows) Mr. Bitner’s super- 
visor’s book had been in their possession, and consequently after 
they had learned that the book contained nothing whatever which 
could by any possibility be construed as referring to any such con- 
siderable work as the rebuilding of a bridge or bridges over a creek 
of some width. They have not ventured to directly assail the cor- 
rectness or good faith of Mr. Bitner or his book. 

Besides the testimony of Mr. Bitner, conclusive in itself, com- 
plainants have that of AbamM Henry Zinn (p. 1955, rejoin ‘er), 
already referred to in connection with defendants’ witness, Mrs. 
Ellen Shaffer. 

Mr. Ziun lives, and has for years lived, close by the Clover Mill 
Bridge, and during the years 1873, 1874 and 1875 had occasion to 
cross that bridge in the ordinary course of business, in carrying on 
his farm (ints. 49, 50). 

One of the fields was on the York County side of the creek (int. 
51), while his residence was on the Cumberland County side. 

He testifies positively, that the bridge was not carried away in 
August, 1873; was not down during a considerable part of that 
summer; and that Henry M. Bitner never put up that bridge as 
supervisor. (Ints. 52, 53, 54.) 
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At this point defendants abandoned the controversy as to the 
Etter & Shanklin Bridge, which was the only material question, if 
there was anything material about it; and also as to the Fulling 
Mill Bridge, and the Liberty Forge Bridge; but thinking seemingly 
that their utter failure to carry away either of the two bridges 
referred to by their original witness, Hoffman, might be, in some 


degree, compensated for by proving that some bridge, not referr d 


to by Hoffman at all, had been carried away, concentrated all their 
energies upon the task of destroying the Clover Mill Bridge; and 
found for their purpose five persons ready to swear that they had 
been eye-witnesses to the partial carrying away of the bridge by ¢ 
tree top, which came down on the flood. 

Of these five witnesses, two, John Y. Fettro (p. 2, surrejoinder) 
and Jacob I. Schell (p. 22), are uncles of the Mrs. Ellen Shaffer 
whose extraordinary story on behalf of defendants is so completely 
demolished by complainants’ rejoinder. These men were living inthe 
immediate neighborhood at the time her testimony was given; and 
if the stories which they now tell were true, and they had been pre- 
pared to tell them at the time she testified, their testimony would have 
been infinitely stronger for the defendants than her own. 

Two of defendants’ new batch of witnesses, Hdward P. Springer 
(p. 16, surrejoinder) and Jacob K. Schell (p. 22), swear that the 
occasion of their pretended knowledge was an errand to the creek, 
on which errand they were accompanied by the George W. Atticks, 
who was one of defendants’ witnesses in surrebuttal. At the time 
his testimony was given, ¢Hey were just as accessible as when called 
at a later stage of the case, after the testimony of Atticks and his 
co-swearers had been upset by the complainants’ proofs in re- 
joinder. 

Atticks’s testimony in the surrebuttal does not give the slightest 
hint that he had, then, any knowledge or recollection of the alleged 
events now sworn to by Springer and Schell. He compensates for 
this, however, by reappearing in the surrejoinder (p. 35), to remem- 
ber so much of Springer and Schell’s story as he can do without 
contradicting his own former story. 

Another of these alleged eye witnesses, FreEpERIC DEeECKMANN 
(p. 11, surrejoinder), is a brother of the Samuel N. Deckman who 
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testified for defendants in their surrebuttal; he too was just as ac- 
cessible then as now; and his testimony as that of an alleged eye- 
witness to the accident to the bridge would, if true and produced 


at the proper time, have been much stronger than that of his 


brother. 

In brief, the surrejoinder was simply a conspiracy to bolster up 
the testimony of Mrs. Ellen Shaffer, G. W. Atticks, and Samuel N. 
Deckman, by that of their own immediate relatives and friends, after 
they had themselves been effectively contradicted. 

In addition to this, Samuel N. Deckman himself (p. 78, surrejoin- 
der) reappears to deliver an appendix to his former story, infinitely 
more particular and circumstantial than the original story itself, and 
his new efforts are ably seconded by his son-in law, George Martin 
(p. 66, surrejoinder), who had also testified in defendants’ surre- 
buttal, and by Deckman’s daughter, Minnie (p. 63, surrejoinder), 
who makes her first appearance on the stage. The young lady’s 
part in the play is to remember, and give a graphic representation 
on paper, of the very tree top which did the mischief. The young 
lady is now only twenty-one years old, and so during the time when 
according to her story she was accustomed to gaze at this tree top, 
wus only from ten to twelve years of age. What weight can be at- 
tached to such evidence, produced under such circumstances? De- 
fendants chose to make a special and formidable issue of this flood- 
and-bridge question, spent nearly half a year of time, and went to 
great expense and trouble to discover and develop in the vicinity 
all the evidence on the subject which would suit their purposes, and 
they had the assistance of local agents having an extensive acquaint- 
ance in the neighborhood, and possessed of vast zeal and little 
conscience. 

As a result of these efforts, they produced in their surrebuttal no 
fewer than thirty-one witnesses, and while many of these are little 
to the purpose, there was a sufficient number of them to give a 
formidable air to the particular story which they undertook to 
establish. Complainants in their surrejoinder, by a much smaller 
quantity, but ininitely better quality, of evidence, including the 
testimony of those, or some of those, persons who had been rejected 


by defendants (because, having been in the best position to know 
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the truth, and being disposed to tell the truth, the trutlr as they 
knew it and would tell it was not what defendants wanted), 
completely shattered the fabric which defendants had so painfully 
constructed. 

In all that was material in this issue, the defendants were com- 
pletely beaten, and tacitly acknowledged the fact; but in their sur- 
rejoinder they seek to save some small fragment, however immate- 
rial or irrelevant, out of the wreck. For this purpose they summon 
sixteen witnesses, of whom the most material are relatives or friends 
of some or other of their surrebuttal witnesses, and who then, as 
now, were living in the immediate vicinity, so that there is no 
excuse whatever for the failure to call them during the taking of the 
surrebuttal, nor any imaginable reason for that failure, except the 
disgraceful reason that these people were not, at that time, prepared 
to tell the story which they now tell; that they did not then know 
or remember these things; and this, notwithstanding that the 1873 
flood and supposed destruction of bridges had, for months previ- 
ously, been a subject of common talk in their neighborhood. 

Fettrro (p. 2), F. DEcKMAN (p. 11) and George F. Harrine 
(p. 27, surrejoinder) tell the story in substance, that living in the 
neighborhood of the creek, they heard about the flood and went down 
to the creek together to see it, and arrived just in the nick of time 
to see a tree top come down the stream, strike the Clover Mill 
Bridge, and carry part of it away. 

Deckman adds to this that he afterwards saw some of the piers of 
the wrecked bridge lying on an island a little distance below the 
bridge, and known as “ The Island at Hess.” 

FETTRO, in cross-examination, says that he cannot remember any- 
thing else about any other floods in the Yellowbreeches while he 
has lived in that vicinity, and dves not remember how many times 
the Clover Mill Bridge has been carried away. 

All of them admit that they had been hearing a great deal of talk 
in the neighborhood about this flood and the alleged carrying away 
of the bridges, for a long time before testifying; but the memory 
of no one of them is good enough to allow him to mention the 
name of a single person whom he has heard talking about it, except 
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that Fettro admits that he had been spoken to on the subject by his 
niece, defendants’ witness, Mrs. Ellen Shaffer (x 91, 94). 

Other alleged eye-witnesses to the carrying off of part of the 
bridge are Evowarp P. Sprincer (p. 16) and Jacop K. ScHELL 
(p. 22). Their story is that in the summer of 1873, Springer and 
George W. Atticks (one of defendants’ witnesses in surrebuttal) 
jointly owned a boat on the Yellowbreeches Creek, and that the 
trio went to the creek together to move the boat to a safe place, 
their errand being, fortunately, so timed that Springer and Schell, 
after Atticks had left the party, witnessed the breaking of the 
bridge by the tree top. We may be allowed the surmise that 
Atticks was not of the party at just that moment, only because in 
his former deposition he had unfortunately committed himself to the 
statement that he did not see the bridge carried away (int. 11, p. 
301, surrebuttal). 

It is sufficient, however, that in that deposition Atticks made 
no allusion whatever to this alleged trip to the creek with Springer 
and Schell, and therefore had no recollection or knowledge of it 
then. 

In addition, a Mrs. Exiza Cotuins (p. 31, surrejoinder) testified 
that she saw the bridge coming down the stream, past the house 
where she then lived; saw the long part of the railing. It was 
taken by a large tree top coming down. Did not see the tree, but 
saw the tree top floating down, and it had part of the timber 
with it. 

ADELINE Moser (p. 45) and Jacop W. Moser (p. 50) and 
Mrs. Ciara Boyer (p. 54) also testify to the alleged taking away 
of the bridge by a tree top, Mrs. Moser and Mrs. Boyer stating that 
they so testify because they were éold so at or about the time of the 
accident by neighbors. 

It appears from the testimony of all these witnesses that they 


lived near the creek during a number of years; and it appears, also, 
that this Clover Mill Bridge has been carried away a number of 
times in different years. 

Peter Hess (p. 56) testifies that he was farming a place a short 


distance below the bridge, on the York County side, in 1873, and 


from the spot on the banks of the creek where he was accustomed to 
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water his horses he saw, at the far end of the island at Hess’s, 
a log containing a limb, with a pier or pillar of a foot bridge. 

On cross-examination, Mr. Hess says that he lived on that farm 
from childhood down to the year 1880, and was accustomed, during 
the years before and after 1873, and down to 1880, — when he left 
the place, — to water his horses at this particular spot. 

It also appears from Mr. Hess’s testimony (x-int. 57 to x-int. 60) 
that he had been summoned by defendants to testify in this case, and 
had attended at Harrisburg for the purpose, and had seen defendants’ 
counsel there, in November, 1884, dureng the time when defendants’ 
surrebulting proofs were being taken. 

That he was not called then, may be taken as a sure indication 
that his memory, at that time, was not what he says it is now. 

SaMuEL M. DeckMaN, in his testimony in the surrebuttal (p. 
247), had stated that he visited the Clover Mill immediately after 
the flood, going up there to see the foot bridge, having been told by 
his neighbor, Andrew Schell, that part of it had been carried 
away. 

The manner in which this statement came out (x-int. 36, re-direct 
int. 42) indicated very strongly that no such statement had been 
made by him to defendants’ agents or counsel before he was put 
upon the stand. 

Upon this foundation, however, Deckman (in surrejoinder, p. 
77) builds a very elaborate story, the main new feature of whic’. 
is that Andrew Schell asked him to assist in repairing the bridge a 
month or two after the flood, but that he refused to do so, because 
having been troubled with rheumatism, he was not willing to work 
in the water. To this he adds, that on several occasions between 
the flood and the repairing of the bridge, he saw the tree top which 
had done the mischief, and part of the bridge timber, along the 
creek, these occasions being, according to his story, for the most 
part, fishing trips, to which, he tells us, he was at that time accus- 
tomed to devote rainy days. Was it when he told this story, or 
when he weit fishing, that he temporarily forgot his rheumatism ? 

The Andrew Schell part of the story is simply a weak attempt to 
surmount, as to this one of the bridges, the great difficulty which 


defendants found in the way of establishing the story they wished to 
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establish, as to any of them. They could find witnesses in plenty 
to knock the bridges down, but no one to know anything about 
the rebuilding of them. The supervisors, whose duties were to see 
to the repairing or rebuilding of the bridges when they needed it, 
knew nothing to the purpose, and their accounts showed nothing 
calculated to give defendants the least comfort, and they were not 
able to find a single living witness, if we except James Shaffer and 
Henry S. Magonnell, willing to take the responsibility of saying 
that he had been concerned in the rebuilding of any of these 
bridges after the flood of 1873. It is the custom in that vicinity, 
a3 the record shows, when the bridges need repairing, for the 
supervisor to obtain the assistance of residents in the neighborhood, 
so it was in June, 1875, after the Clover Mill Bridge had been 
taken away by ice. The then supervisor, Mr. Weaver, obtained 
labor from neighboring residents; and complainants have had no 
difficulty in producing five living witnesses who worked at the 
repairing of the bridge in that summer. Had the bridge in fact 
been carried away in 1873, and subsequently repaired, defendants, 
with as little difficulty, could have produced living witnesses to the 
fact; but as it is not true, they have been compelled to devolve the 
task upon a dead man. 

The only witness, besides Samuel M. Deckman, found to tell 
this story, is the Mrs. Eliza Collins already referred to (p. 31), 
who asserts (int. 17) that the bridge was put up.the same fall 
(1873); that Mr. Henry Bitner was supervisor, and “ Mr. Andy 
Schell did the work.” 


This same Mrs. Collins, although able to testify to a number of 


other occasions when the bridge was down, is unable to say who, on 


any of these other occasions, put it up again, except as to the 
rebuilding in 1875, when she says Daniel Weaver was supervisor, 
but is unable to name a single other person who tovk part in the 
work (p. 34). 

Mrs. Ellen Shaffer is the daughter of the dead Andrew Schell, 
whom defendants credit with the rebuilding of the bridge in the fall 
of 1873. Wher she was on the stand she did not undertake to swear 
to any such story, so that it is certain that at the time she testi- 
fied no such story had occurred to her, or to her friends and rela- 
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tives. Furthermore, the Jacob Schell who figures in the surrejoin- 
der as one of the alleged eye-witnesses to the carrying away of the 
bridge is a brother of this Andrew Schell, but does not appear to 
know of Andrew’s having rebuilt the bridge at the time in question, 
although he docs testify to his having done so on a previous occa- 
sion (x-ints. 31 to 35, p. 26, surrejoinder). 

It appears from the testimony that Andrew Schell was supervisor 
in 1876 (Rupp, int. 18, p. 232, surrejoinder) ; and Samuel Deck- 
man testifies that he thinks the bridge was down in 1876 (cross-int. 
230), and has been down twice, he guesses, between that and the 
present time; is not positive about it. 

We mention this simply because it indicates that there may possi- 


bly be a certain amount of foundation in truth for Deckman’s testi- 


mony as to having been invited to repair the bridge. The men 
were near neighbors up to the time of Schell’s death, and it is not 
improbable, therefore, that in 1876 Schell may have asked Deckman 
to help repair the bridge ; so that the false or mistaken part of Deck- 
man’s story may be simply the attributing to 1873 of that which 
renlly happened in 1876. 

Defendants called Henry S. Rupp (p. 227, surrejoinder), for the 
purpose of attacking Supervisor Bitner, by showing that that gentle- 
man, during his term of office, was in the habit of giving out most 
of the work by contract, and did not look after it as other supervis- 
ors had done. 

In connection with Rupp’s testimony, defendants introduced the 
records of the statements of accounts of the supervisors of Lower 
Allen Township for a period of twenty years or thereabouts, for the 
purpose of showing that the supervisof’s accounts in and for the year 
1873 were unusually high, while the amount charged by and puid to 
Mr. Bitner for his personal time and labor was unusually small. 

The attempt was also made to have Mr. Rupp testify that there 
was difficulty in settling Mr. Bitnei’s books on account of his lax 
manner of conducting the business of his office ; but this attempt was 
a failure, Mr. Rupp testifying that there was no difficulty in the set- 
tlement of Mr. Bitner’s accounts when they came before the auditors 
(int. 27). 
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Mr. Birner was recalled by complainants (p. 2352, complain- 
ants’ closing testimony) for the purpose mainly of producing his 
supervisor’s book, which he had not been able to produce when on 
the stand before, because it was in possession of defendants’ agent, 
Shank. Mr. Bitner repeats the statement of his former testimony, 
that the Clover Mill and Fulling Mill Bridges were not down 


and were not repaired during his term of office; and that it Is sim- 


ply impossible that they should have been down and have been 
repaired during that time without his knowledge. He produced his 
supervisors book; and it appears (p. 2352) that the total of the 
fuotings of that book correspond exactly with the charge appearing 
in the settlement of Mr. Bitner’s account entered in the auditor’s 
book, produced and testified to by defendants’ wituess, Rupp. 

Mr. Bitner’s book contains items showing the work he had done 
by different individuals during his term of office (int. 9); and he 
states (int. 10) that it includes all the work he did, or got done, 
while he was supervisor in 1873. On the eleventh page of this 


book is the following entry : — 


* Audrew Schell, work and lumber . $3 50” 


Mr. Bitner says (int. 11) that the work referred to in this charge 
was either fixing small road bridges, or a little work on the road. 
This entry is the only reference to Andrew Schell in the book; and 
it completely gives the lie to the story that Andrew Schell repaired 
the Clover Mill Bridge in the fall of 1873. 

Deckman’s account of the amount of damage done to the bridve 
by the flood of 1873 shows that it could not have been repaired, ex- 
cept at considerable expense for material and labor. He says, in 
substance, that the whole York County side of the bridge was car- 
ried away; that of two piers in the stream, one was carried away, 
and one only left standing ; and that such parts of the stringers and 
flooring of the bridge as were not actually carried away were swept 
off the piers and secured only by being chained to the Cumberland 
County bank (x-int. 72-80, 173-178, 179). 

It would take a good many times $3.50 to repair this damage, and 
it is preposterous to suppose that Andrew Schell, or any one else, 
would bave voluntarily undertaken the task of repairing it, without 
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communicating with Supervisor Bitner. Even if it could be sup- 
posed that such a work would be undertaken without Mr. Bitner’s 
foreknowledge and supervision, it is impossible to suppose that dur- 
ing the progress of the work, or after it was done, it did not come 
to his knowledge, and did not figure in his official accounts. 

Mr. Bitner’s book is conclusive proof that defendants’ “ eleventh- 
hour” story about this Clover Mill Bridge is a deliberate false- 
hood, and defendants undertook to prove this falsehood, after the 
book had been in their possession. 

Had it been the fact that Andrew Schell attended to the repairing 
of the bridge, he certainly did not do the work single handed: the 
labor of a number of men would be required for such a task, and 
defendants would have had no difficulty in finding and producing, as 
witnesses, persons who had participated in the rebuilding of the 
bridge at that time. 

In this connection it may be noted again, that complainants were 
able to find and produce five men who helped to repair this same 
bridge in June, 1875,after it had been swept away by the ice flood 
of that year. 

This flood-and-biidge issue is a striking example — and this is its 
sole importance in the case — of the utter worthlessness of just such 
testimony as that upon which the entire story as to the talking ma- 
chine rests. 

Defendants, desiring to prove a particular case, had no difficulty 
in obtaining a quantity of available testimony after the vicinity from 
which the desired testimony was to come had been diligently culti- 
vated, through the medium of local agents and partisans. Some of 
the testimony to the carrying away of all these bridges on the Yel- 
lowbreeches Creek, by the flood of 1873, is just as positive as most, 
and a great deal more positive than very much, of the testimony as 
to the existence of talking machines at Drawbaugh’s shop at different 
early dates: but, fortunately, the nature of the questions involved 
enabled the complainants to meet and utterly overthrow this seem- 
ingly formidable proof. This they have done by the testimony of 
persons who, from official position or from residence, were in the 
best pesition to know the truth, and by contempvraneous documen- 


tary proof, 


This evidence used by complainants was accessible to and actu- 
ally known to the defendants, and they rejected it, because it did 
not answer their purpose. They resolutely shut their eyes to the 
truth, and undertook to preve a falsehood, by the testimony of 
a number of alleged “casual” witnesses; just such witnesses as 
assert that they happened to be at Drawbaugh’s shop, and to see 
talking machines there, at particular times. Before these witnesses 
were called, the whole district was educated, by dint of making ‘the 
subject common talk, and discussing it from defendants’ point of 
view, until, no doubt, many of the parties learned to regard what’ 
was really talked into them, as supposed recollections of their own. 
But complainants found no difficulty, in this particular case, in 
completely overthrowing the structure thus erected by the defend- 
ants, and defendants invited and enlarged their defeat by unneces- 
sarily enlarging the issue, and undertaking to prove things which 
it was not necessary to their case to prove. To show that the 
Clover Mill and Fulling Mill and Liberty Forge Bridges were 
carried away, was not to show that the Etter & Shanklin Bridge 
was carried away, and was utterly immaterial, after they had shown 
by their own proofs that the latter bridge was not washed away. 
Yet they assumed this unnecessary and useless labor, and with the 
result that they met with defeat at every point, because, in the 
nature of the subject involved, it was possible for complainants to 
meet their testimony with direct contradiction and disproof. 

The result of this controversy is valuable, in so far as it illustrates 
the worthlessness of just such testimony coming from just such 


people as constitute the mainstay of defendants’ case as to the main 


issue. 


S] 


THE HYDRAULIC-RAM ISSUE. 


This is a controversy as to the date at which a certain hydraulic 
ram was ordered from Daniel Drawbaugh and as to the date at 
which that ram was put in, upon a farm near Marysville, Perry 
County, Pa., owned at the time by one Thomas Draper, and ten- 
anted by one George W. Kissinger. 

This controversy arose out of the testimony given for defendants 
by Thomas W. Draper (p. 1164, defendants’ case). Mr. Draper 
was a late and volunteer witness for the defence, and testified in 
substance that he had seen a talking machine at Drawbaugh’s shop 
upon the occasion of visiting that shop in company with George W.- 
Kissinger for the purpose of ordering the hydraulic ram referred to. 
He gives the spring or suinmer of 1874 as the time of this visit, 
stating in a general way that it was shortly after the date (April, 
1874) of his lease of the Perry County farm to Mr. Kissinger. 

His recollection as to the time at which the visit occurred is not at 
all detinite. He says, “I couldn’t say positively, but I think it must 
have been in the early part of the summer, or it may have been in 
May, possibly ; I know it was shortly after Mr. Kissinger moved on 
the place. He complained that his wife had to carry water too far, 
und he wanted me to put in the ram.” 

To a leading question, he answers that he is sure it was in the 
same spring or summer of 1874. Asked if he knows when that ram 
was put on the farm, he says, “[.do not; but I don’t think it was put 
in until 1875.” The arrangement was made, that Kissinger was to 
cut down saplings and bore out the piping until he had enough to 
reach from the spring to the house. He had trouble in getting an 
auger to bore the piping, but at last succeeded in getting one and 
made the pipes. Then the ram was put in by Drawbaugh, but I was 
not present when it was put in, and do not know exactly when it was 


done.” (The proofs show that only the pipes between the ram and 
the spring were of wood, those between the ram and the house being 
of iron. ) 

On cross-examination (p. 1174), being asked whether he was to 


be understood as saying that the visit to Drawbaugh’s shop was for 
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the purpose of ordering a ram, but it was the following season when 
the ram was actually delivered and put in, he replies, “So far as 
my visit to Drawbaugh’s shop is concerned, that is correct; but I am 
not certain that I said positively that the ram was noé put in until 
the next season. Jam not certain about that, but I am of the opinion 
that it was not put in until the next season. I know that there was 
considerable delay about getting the wooden piping bored, and I 
wrote to him several times about it, and MNissinger did not get it in 
until some time in the following season. I was anxious to see how 
ihe ram would work. Kissinger’s excuse to me was that he could 
not get an auger to bore the pipes with. I think it was some time 
late in the season. J think it was in the fall of 1875, some time, 
when he put the ram in; that 1s my impression.” 

From this, it appears that, while Mr. Draper was not positive as to 
the time of the putting in of the ram, his decided impression was, 
at the time he first testified for defendants, that the ram was ordered 
in one year, and was put in not later than the next following year. 
The doubt in his mind was not whether the interval between the 
two events might not have been longer than that, but whether he 
was correct in his impression that the interval was as long as a year. 

So far as the connection of the visit to Drawbaugh’s shop with 
the granting of the lease to Kissinger is concerned, Mr. Draper’s 
testimony was a matter of arbitrary memory or argumentative as- 
sumption, based upon a mere impression, actual or pretended, that 
the idea of an hydraulic ram was not only broached but acted upon 
soon after the lease. Mr. Kissinger was his tenant of the Marys- 
ville farm from the spring of 1874 to that of 1880; so that there 
was a period of six years, during any part of which the event might 
have happened. During this entire period Mr. Draper was residing 
in the State of Delaware, many miles from the residence of his 
tenant, Mr. Kissinger, and from Eberly’s Mills. His visit with Mr. 
Kissinger to Drawbaugh’s shop was at some time when he, Draper, 
wis upon a Visit to his tenant, Kissinger, at Marysville. 

He offers no proof whatever to show, nor does he positively state, 
that he did visit Kissinger so soon after the commencement of Kis- 
singer tenancy as May, 1874. His most definite statement on this 


point, when not led by the questions, is, that “he ¢hinks it must 
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have been the early part of the summer, or it may have been in May. 
He knows it was shortly after Mr. Kissinger moved on the place.” 
As to the time the ram was put in, he is even more indefinite ; his 
only decided impression seems to be that there was an interval of 
not more than one season between the ordering of the ram and the 


putting it in. 


Upon this issue, as upon the flood-and-bridge issue, all the testi- 
mony proceeding from parties who were directly connected with the 
transactions concerned (if we except Mr. Draper) is with complain- 
ants, while defendants’ case depends upon the testimony of a cloud 
of witnesses, who, having had no personal interest whatever in this 
subject of the hydraulic ram, yet claim to have knowledge on the 
subject, derived through some accidental circumstance. 

Complainants have shown not only by the testimony of the Kis- 
singer family during whose occupancy of the place, and for whose 
immediate benefit, the hydraulic ram was ordered and put in, and 
who were personally concerned in the work of putting it in, but 
by other testimony, and by conclusive documentary evidence, that 
the ram was not put in until November, 1878. So conelusively 
is this shown that Mr. Draper himself, when recalled by the 
defendants at the very latest stage of the case, was constrained to 
admit that he was satisfied of the incorrectness of his original im- 
pression that the ram was put in so early as 1875, and was satisfied 
of the fact that it was not put in until 1877 or 1878. 

This is the form of Mr. Draper’s admission as given in cross-ex- 
amination in his testimony for defendants in surrejoinder (x 56, p. 
183). Shortly before that time he had voluntarily written a letter 
to one of complainants’ counsel, which letter is in evidence (see p. 
253, defendants’ surrejoinder), and in which Mr. Draper positively 
admits that he “feels sure the ram was not put in until 1878.” 

This letter was written by him shortly after his wife and daughter 
(see depositions of Mrs. Thomas Draper, page 1880, rejoinder, 
and Miss Virginia M. EK. Draper, page 1886, rejoinder) had given 
testimony for complainants completely confirmatory of the state- 
ments of Kissinger, and the members of his family, that November, 
1378, was the time at which the ram was put in. 
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That date having thus been established by the testimony or ad- 
mission of every party connected with the ordering and putting of 
this hydraulic ram (for Mr. Drawbaugh’s silence, of course, is to be 
treated as such an admission), it is not very necessary to examine at 
length, or perhps to examine at all, the mass of testimony taken by 
defendants to swear the ram in two years or more before that time ; 
but the testimony which defendants used for this purpose is of pre- 
cisely the same kind as that which they have used to establish the 
existence of Drawbaugh’s talking machine, and it is of interest, 
therefore, with reference to the main issue in the case, to analyze it ; 
and, furthermore, the record as to this hydraulic-ram issue presents 
some highly interesting and suggestive illustrations of defendants’ 
methods in procuring and producing what they call evidence. 

For these reasons, therefore, and not because it is at all necessary 
for the purpose of d termining what the truth is about this matter 
of the hydraulic ram, we propose to discuss as succinetly as possi- 
ble the salient features of the evidence relating to this side. 


The most extraordinary feature about this part of the case is, that 
the man who made the ram and who put it in was Daniel Drawbaugh, 
the claimant in this case; and that this man, who should be able to 
give the most. authentic information on the important subject of the 
time, and into whose hands his own bill for the work of making and 
putting in the ram has been traced by testimony extracted by defend- 
anis themselves from one of their own witnesses (Wise, q. 26-28, p. 
930, surbtl), zs not asked to testify on the subject. He is not called 
even to deny possession of the bill or to say that he has looked for 
it and cannot find it, and his silence is an admission that he has it. 
He knows whether the dates given in the evidence for complainants, or 
those which his counsel have endeavored to establish for defendants, 
are correct, and his lips are sealed. The only possible inference to 
be drawn from such a state of affairs is, not only that the case which 
defendants have undertaken to establish on this subject is not the 
truth, but that Drawbaugh knows it to be untrue; and that, while 
unwilling to subject himself to the risk of swearing falsely upon this 


particular subject into which it was possible for complainants to in- 


quire with fair chance of getting at the truth, he was willing to stand 


by while witness after witness was called to establish a lie, and that 
defendants were content to have him do so. 

In connection with the testimony of George W. Kissinger (p. 
552, complainants’ proofs), complainants have produced the bill of 
Morris, Tasker & Co., of Philadelphia, for the iron pipe which was 
used for this hydraulic ram, and this bill is dated July 1, 1873. 
They have also produced the freight bill of the Pennsylvania Rail- 
road Company for the transportation of that pipe from Philadelphia 
to Marysville, and that bill is dated July 2, 1878. 

In connection with the freight bill, they have produced the written 
order of Daniel Drawbaugh to the station agent at Marysville for 
the delivery of the pipe to Mr. Kissinger, and that order is dated 
Sept. 6, 1878. 

Copies of these documents are printed on pages 554 and 555 of 
complainants’ proofs. 

In complainants’ record (p. 555) the date of Drawbaugh’s order 
for the delivery of the pipe was incorrectly printed Sept. 26, 1878. 
This error was corrected in complainants’ closing proofs (p. 2491), 
where the true date of the paper, Sept. 6, is given. 

The bill of Morris, Tasker & Co. for this pipe came from the 
possession of Mr. Drawbaugh himself, having been produced by 
him in response to cross-examination while on the stand for defend- 
ants (see p. 1068, defendants’ printed record) as a bill for pipe 
purchased to go with one of his rams. 

Mr. Kissinger testifies (p. 554) that the bill is for the pipe which 
was used in connection with the particular hydraulic ram in question, 
and no attempt has been made on the part of defendants to deny or 
dispute that statement. Besides, Morris, Tasker & Co.’s bill, and the 
freight bill correspond. It is to be regarded, then, as an admitted 
fact, that Morris, Tasker & Co.’s bill, the freight bill and the accom- 
panying order by Drawbaugh to the station agent for the delivery of 
the pipe to Kissinger, refer to pipe procured for use with this hy- 
draulic ram. 

The freight bill and order came from the files of the railroad 
company at Marysville station, where they were as accessible to de- 
fendants as to complainants. 

Mr. Kissinger tells us (see p. 559, complainants’ record), and it is 
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not denied, that he was visited by Drawbaugh and one of his coun- 
sel, he believes, in March, 1882, and that they asked him about the 
time the ram was put in, or the time Draper was down, and that at 
that time he yave them the date of 1878; thatthe ram was put in in 
1878. He says that he endeavored to find among his papers something 
which would throw light upon the subject for their benefit, but found 
nothing at that time, and that he told them that if they would go to 
the Pennsylvania railway depot at Marysville they would find there 
the receipts and the bill, which would show when the pipe came. 

Thus defendants had pointed out to them the direct avenue to 
the truth. Whether or not they so far availed themselves of Mr. 
Kissinger’s suggestion as to consult the papers referred to by him 
and inform themselves of the truth does not positively appear, 
although the station agent at Marysviile, Samuel G. Geib, testifies 
(see p. 582, complainants’ record) that he had not shown these 
papers to anybody before showing them to complainants’ counsel in 
the spring of 1882. It might seem, therefore, that defendants’ 
counsel did not deem it worth their while to find out what the papers 
showed. They did not call Mr. Kissinger himself to testify, for the 
sufficient reason that his recollection did not suit them, and possibly 
they did not think it advisable to consult documentary evidence 
which might demonstrate the correctness of Mr. Kissinger’s unac- 
commodating :ecollection. 

It might seem that their policy in this case was precisely what it 
was about the flood-and-bridge question, — tv resolutely shut their 
eyes to the truth, where the truth did not present an attractive com- 
plexion. 

It was March 2, 1882, that Mr. Draper was examined for defend- 
ants (p. 1164, defendants’ record), so that the visit of Drawbauch, 
with one of his counsel, to Kissinger, was at or about the very time 
of the giving of Mr. Draper’s deposition; and before the closing of 
defendants’ proofs on the 3d of April, 1882, they knew that Mr. 
Kissinger’s recollection did not agree with that of Draper as to the 
time the ram was put in, and had had pointed out to them the means 
of ascertaining the truth of the matter. That they did not call Mr. 
Kissinger before the closing of their proofs is conciusive evidence 
that what he had to tell them at that time was not what they wanted ; 
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and this is a matter which it is well to bear in mind when it comes 
tv deal with the question of veracity as between Kissinger and Draper, 
which arose at a later stage of the controversy. 


Complainants have produced about all the documentary evidence 
which in the nature of the case it was possible to produce on this 
subject, except Drawbaugh’s bill for the ram and the work of putting 
atin. That has been traced into Drawbaugh’s own hands, and he 


neither produces it nor accounts for its non-production ; an admission 


that this bill confirms complainants’ evidence. 

Besides the documentary evidence, sufficient in itself to show that 
1878 was, in fact, the year in which the ram was put in, complain- 
ants produce the testimony of Gro. W. Kissinger (p. 552, complain- 
ants’ proofs), his sons, JoHN M. Kissincer (p. 575), Geo. F. Kiss- 
INGER (p. 582) and Cyrus KIssINGER (p. 1464), and J. C. ZIMMErR- 
MAN, 2 son-in-law (p. 622). 

GreorGE W. KISSINGER testifies that he and Draper went to Draw- 
baugh’s shop to order the ram in the fall of 1877 (p. 553); that the 
pipe to be laid between the spring and the ram was to be made of 
wood logs, and that accordingly he went to work cutting and getting 
logs out for the purpose early in the spring of 1878; that for the 
distance between the ram and the house, small iron pipe was to be 
used, and that the bill of Morris, Tasker & Co. of July 1, 1878, 
was for that iron pipe; that the ram was brought from Drawbaugh’s 
shop after the iron pipe came, and that Mr. Drawbaugh came over 
and put the ram in, —he, Kissinger, bringing him part of the way. 

In cross-examination (p. 564), Mr. Kissinger testifies that he had 
spoken to Mr. Draper about having a ram several years before he 
put ein; that it was nearly two years before Mr. Draper visited the 
farm after the commencement of his Kissinger’s tenancy, an! he 
repeats his statement in the direct examination that it was in 1877 
that Draper and he went over to Drawbaugh’s to order the ram. 

Mr. Kissinger’s statement that the mutter of having a ram was 
mentioned and under consideration years before one was put in is 
important not only in relation to certain parts of the testimony to 
be considered, but because a careful reading of Draper’s first 
deposition for defendants shows that his assignment of the visit to 


(88 


1874, is not really a matter of recollection but matter of deduction 
or argument, from the fact — which Kissinger admits —that at an 
early period of his tenancy Mr. Kissinger complained about the in- 
convenience of obtaining water, and suggested the putting in of a 
ram. Mr. Draper chooses to base upon this the assumption that the 
suggestion was acted upon soon after the commencement of Mr. 
Kisxinger’s tenancy; but the urgency of tenants about such matters 
is apt to be exceeded only by the extreme deliberation of landlords. 

By way of fixing the time of the visit to Drawbaugh’s shop to 
order the “ram,” Mr. Kissinger states in cross examination (p. 565) 
that the day before that visit he and Mr. Draper went up to a place 
called Little Cove, in the vicinity of Marysville, to look at a coal 
mine there: “ We wanted to look at it to see what kind of coal it 
was. We found the mine was about a mile from the road, up near 
the top of the mountain, so we did not go up to it. We stopped at 
the fertilizer mill there and the fertilizer man told us we could not 
see much if we did go up.” 

The testimony of Joun S. Foose (p. 611, complainants’ record) 
and SAMUEL A. Foose (p. 61) shows the existence, in 1877, of the 
mine which Mr. Kissinger says he and Mr. Draper started to visit 
the day before going to Drawbaugh’s shop, and shows further that 
no such mine existed in 1874, when Draper says that visit occurred. 
It is not pretended that there was any other coal mine in that 
Vicinity. 

Mr. Kissinger further testifies (p. 572) that the wooden pipe lead- 
ing from the spring to the ram, a distance of over two hundred feet, 
he bored himself, with a little help from his boys, and that he got 
the auger used for the purpose from a Mr. Keller, who lived up in 
the valley several miles from Marysville. 

JOHN M. Kissincer (p. 575) testifies, in substance, that he lived 
with his father at Marysville during the summers of 1874 and 1875, 
and part of the summer of 1876; left Aug. 12, 1876, for Chicago, 
and stayed there until the fall of 1877, in December, when he came 
back. Then stayed home until the twenty-seventh day of May, 1878, 
when he again started for Chicago, and has never since that been back 
to the. Marysville house. While at home at Marysville, from Chica- 


Drawhaucgh’s place to order the ram, to the spring or summer of 
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go, between December, 1877, and May, 1878, work was going on 
ubout getting in ahydraulic ram to throw water up to the house. 
“The ram was not in at that time; they had logs cut and were bor- 
ing at them, and I helped to finish those logs. The logs were all 
bored when I left. I never saw the ram in, and working there. 
There was no ram there at the time. I was there from December, 
1877, to May, 1878.” No attempt has been made to disturb John 
Kissinger’s testimony as to his movements, or the times of their 
occurrence. 

GeorGE F. Kissincer (p. 582) lived with his father at Marys- 
ville continuously from April, 1874, to April, 1880, excepting about 
two mouths’ absence. Worked on the farm for him; remembers his 
father and Mr. Draper going over to Drawbaugh’s shop to see about 
purchasing the ram. It was the fall before the ram was put in. 

J.C. ZIMMERMAN (p. 622) married one of Mr. Kissinger’s daughters 
July 14, 1873; moved his family to Marysville and rented two rooms 
in Mr. Kissinger’s house November, 1875 ; went to live there himself 
in January, 1876, and continued to live there up to the time of Mr. 
Kissinger’s leaving the premises in the spring of 1380; is the J. C, 
Zimmerman who receipted for the pipe referred to in the freight bills 
and orders put iu evidence in the deposition of Geo. W. Kissinger ; 
received the pipe, and hauled it home to Mr. Draper’s farm for Mr. 
Kissinger; that pipe was used for the water pipe of the ram. Re- 
members Mr. Kissinger and Mr. Draper going over from Marys- 
ville to Drawbaugh’s shop to see about getting a ram for the farm. 
This was in the fall of 1877. Mr. Drawbaugh came over and put in 
that ram on the 4th of November, 1878, the day before the election. 
Witness went to Harrisburg that day with his wife, and when they 
came home Mr. Drawbaugh was there. That was Monday, the 4th 
of November; Tuesday was election, the 5th of November. 

Witness, with his wife, started to pay a visit to relatives of his 
within a mile of Lansingburg that day. Remained away about a 
week, and when they came home the ram was up and running. Mr. 
Drawbaugh was gone, and Mr. Draper and his daughter, Jennie 
Draper, were there (confirmed by Miss Jennie Draper, p. 1886, 


complts’ rejoinder). When witness and his wife started for Lansing- 
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burg, on the visit to his relatives, it was in the morning. Witness 


g, 
voted before he started. 

A certified copy of the list of voters who voted at Marysville that 
day is in evidence, and the third name on the list is that of Mr. Zim- 
merman (see p. 2487, complainants’ closing proofs). 

Witness’s recollection is that the boring of the wooden pipes was 
commenced during the winter of 1877-8. Fixes 1878 as the time 
when the wood pipe was bored and the ram put in, because Novem- 


ber, 1878, was the only time that he and his wife visited his relatives 


at Landisburg, after moving to Marysville; because he lifted the 


pipe for the ram at Marysville station in 1878, and the book shows 
it; and because “we only lived there about eighteen months after the 
ram was put in.” 

Witness further says that he never saw Mr. Draper until the year 
1877; and the wood pipe was bored after he, Draper, went away from 
that visit. Zimmerman, during the greater part of the period of his 
living with his father-in-law at Marysville, was a laborer on the Penn- 
sylvania Railroad at Marysville. <A certificate from the auditor of 
disbursements of the railroad company, offered in evidence (p. 663, 
complainants’ record), shows that in November, 1878, Zimmerman 
was absent from work between the evening of the third and the 
morning of the tenth of that month, being the period during which, 
as he testifies, he was absent with his family on a visit to relatives 
near Landisburg and during which, as he testifies, the ram was 
put in. 

Cyrus Kisstncrer (p. 1463, complts’ proofs), son of George W. 
Kissinger, was in Indiana from the spring of 1874 to Jan. 5, 
1875, when he left Indiana to return to his father’s house. Being 
hurt by a railroad accident, did not reach home until some time in 
May, 1875. Remained at home until March 7, 1876, and then went 
to Missouri for about five months. Came back in the early fall of 
1876, and lived and worked upon his father’s farm at Marysville. 
Commenced working on the railroad in January, 1878, while still 
living with his father. Was married in July, 1878, but continued 
to live with his father until the early part of November, 1878, his 
wife during the same period living with her father, Geo. W. Boyer, 
between Fairview and Marysville, on the River road. Went to 
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housekeeping some time in November, 1878, and has never lived at 
his father’s house since then. 

Witness quit working for the railroad, Oct. 22,1878. There was 
no hydraulic ram on his futher’s premises at that time, but when he 
left his father’s place in the early part of November, 1878, to go to 
housekeeping there was an hydraulic ram there. 

Witness fetched the ram from Drawbaugh’s shop to the farm. 
This was after witness had quit work for the railroad, Oct. 22, 1878 ; 
thinks Thomas Draper came up to his father’s house on the Saturday 
night after the ram was put in (confirmed by Miss Jennie Draper, p. 
1886, complainants’ rejoinder). 

In cross-examination (pp. 1488-9) witness testifies that the logs 
for the wood pipe were cut in the fall of 1877, and that they lay 
over by the barn from the time they were cut until the time they 
were put into the ground. That is where they were when the 
boring was going on, and they were all bored at that place. They 
were bored and put into the ground while they were green. Does 
not recollect how long they were lying near the barn before they 
were put into the ground. 

(P. 1493.) Recollects the work of building an observatory and 
porch at the house on the farm. This was Jefore the ram was put 
in. 

Testimony subsequently produced by defendants shows that this 
work of building an observatory and porch was done in August and 
September, 1877 (Brabson, p. 969; Taylor, p. 1042, surrbtl). “To 
my best recollection, this was before the wooden logs for the pipe 
were cut and brought down to near the barn” (p. 1494). 

In redirect examination (pp. 1508-9) witness testifies that the 
reason for getting the logs bored and under ground before they had 
time to dry was that his father said if they should be bored and left 
laying out the wind would crack them. 

Thus, according to the testimony of these members of the Kis- 
singer family who were in the best position to know the truth of the 
matter, the visit of Draper and Kissinger to Drawbaugh’s to order 
the ram was in the fall of 1877; the boring of the wooden pipe to 
run from the spring to the ram, during the period between the late 
fall vo” 1877 and the spring of 1878, and the laying of the several 
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burg, on the visit to his relatives, it was in the morning. Witness 
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voted before he started. 

A certified copy of the list of voters who voted at Marysville that 
day is in evidence, and the third name on the list is that of Mr. Zim- 
merman (see p. 2487, complainants’ closing proofs). 

Witness’s recollection is that the boring of the wooden pipes was 
commenced during the winter of 1877-8. Fixes 1878 as the time 
when the wood pipe was bored and the ram put in, because Novem- 
ber, 1878, was the only time that he and his wife visited his relatives 
at Landisburg, after moving to Marysville; because he lifted the 
pipe for the ram at Marysville station in 1878, and the book shows 
it; and because “ we only lived there about eighteen months after the 
ram was put in.” 

Witness further says that he never saw Mr. Draper until the year 
1877; and the wood pipe was bored after he, Draper, went away from 
that visit. Zimmerman, during the greater part of the period of his 
living with his father-in-law at Marysville, was a laborer on the Penn- 
sylvania Railroad at Marysville. A certificate from the auditor of 
disbursements of the railroad company, offered in evidence (p. 663, 
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was absent from work between the evening of the third and the 
morning of the tenth of that month, being the period during which, 
as he testifies, he was absent with his family on a visit to relatives 
near Landisburg and during which, as he testifies, the ram was 
put in. 

Cyrus Kisstncer (p. 1463, complts’ proofs), son of George W. 
Kissinger, was in Indiana from the spring of 1874 to Jan. 5, 
1875, when he left Indiana to return to his father’s house. Being 
hurt by a railroad accident, did not reach home until some time in 
May, 1875. Remained at home until March 7, 1876, and then went 
to Missouri for about five months. Came back in the early fall of 
1876, and lived and worked upon his father’s farm at Marysville. 
Commenced working on the railroad in January, 1878, while still 
living with his father. Was married in July, 1878, but continued 
to live with his father until the early part of November, 1878, his 
wife during the same period living with her father, Geo. W. Boyer, 
between Fairview and Marysville, on the River road. Weut to 
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housekeeping some time in November, 1878, and has never lived at 
his father’s house since then. 

Witness quit working for the railroad, Oct. 22,1878. There was 
no hydraulic ram on his father’s premises at that time, but when he 
left his father’s place in the early part of November, 1878, to go to 
housekeeping there was an hydraulic ram there. 

Witness fetched the ram from Drawbaugh’s shop to the farm. 
This was after witness had quit work for the railroad, Oct. 22, 1878 ; 
thinks Thomas Draper came up to his father’s house on the Saturday 
night after the ram was put in (confirmed by Miss Jennie Draper, p. 
1886, complainants’ rejoinder). 

In cross-examination (pp. 1488-9) witness testifies that the logs 
for the wood pipe were cut in the fall of 1877, and that they lay 
over by the barn from the time they were cut until the time they 
were put into the ground. That is where they were when the 
boring was going on, and they were all bored at that place. They 
were bored and put into the ground while they were green. Does 
not recollect how long they were lying near the barn before they 
were put into the ground. 

(P. 1493.) Recollects the work of building an observatory and 
porch at the house on the farm. This was defore the ram was put 
in. 

Testimony subsequently produced by defendants shows that this 
work of building an observatory and porch was done in August and 
September, 1877 (Brabson, p. 969; Taylor, p. 1042, surrbtl). “To 
my best recollection, this was before the wooden logs for the pipe 
were cut and brought down to near the barn” (p. 1494). 

In redirect examination (pp. 1508-9) witness testifies that the 
reason for getting the logs bored and under ground before they had 
time to dry was that his father said if they should be bored and left 
laying out the wind would crack them. 

Thus, according to the testimony of these members of the Kis- 
singer family who were in the best position to know the truth of the 
matter, the visit of Draper and Kissinger to Drawbaugh’s to order 
the ram was in the fall of 1877; the boring of the wooden pipe to 
run from the spring to the ram, during the period between the late 
fall vo” 1877 and the spring of 1878, and the laying of the several 
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hundred feet of iron pipe between the ram and the house, and the 
putting in of the ram itself, in the fall of 1878; and the correctness 
of these last dates is conclusively shown by the documentary evi- 
dence already referred to. 

The statements of the Kissengers and Zimmerman are in substan- 
tial accord with each other, while there is just that amount of circum- 


stantial difference between their recollections as to some of the 
details about which they testify and the exact time of the occurrence 
of those details as is to be expected from, and best proves the hon- 
esty of, a number of truthful men called upon to give their indepen- 
dent recollections of a series of events running over a considerable 
period of time, and the last of which had occurred a number of 


years before they were called upon to testify about them. 

In addition to the testimony already referred to, complainants 
called Jesse WAGNER (p. 1255, complainants’ proofs), who is a 
mason and stonecutter, and testifies (p. 1257) that he put a wall 
around the ram to protect it from the frost; that the ram was set 
in a hole, and he stoned up the sides of that hole (p. 1258). He 
produces his book and shows from entries therein that he did this 
work on the sixth and seventh days of Nuvember, 1878. He says 
that he had not known of Mr. Kissinger’s having a ram at his place 
before that fall, and that at the time he built this wall the earth 
looked as if the work was fresh. 

Cyrus Kissinger testifies (p. 1471) that this work of stoning up 
the pit around the ram was done by Jesse Wagner, and he thinks 
not over a day or so after the ram was put in. 

Mr. and Mrs. Geo. W. Boyer (pp. 1541-46) testify that they 
visited Mr. Kissinger’s place during the peach season of 1878, and 
that there was no hydraulic ram in at that time; and that they again 
visited the place in cherry time in 1879, and that then the ram was 
in. 

This evidence shows conclusively the fact that the putting in of 
the hydraulic ram was in November, 1878, and Mr. Draper’s own 
recollection in his original testimony was that not more than a year 
elapsed between the ordering of the ram and the putting it in. To 
assume that Mr. Draper was correct in that element of his recollec- 
tion, as lo which one point he and the Wissingers are in harmony, is 
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necessarily to conclude that he was entirely wrong about the date of 
his visit to Drawbaugh’s shop, as he is conclusively shown, and ad- 
mits himself to have been wrong as to the time at which the ram was 
put in, and that the visit to Drawbauglh’s shop was not in 1874, but 
in 1877. 

In their surrebuttal, defendants did not undertake to directly deny 
or rebut the statement of Mr. Kissinger that his visit with Draper to 
Drawbaugh’s shop was in the fallof 1877. They did not cail Draw- 
baugh to say that it was in 1874, as had been deposed by Draper, 
nor recall Mr. Draper himself to reiterate his former statements, or 
to produce any new proof in support of those statements. They 
addressed themselves to the task of swearing the ram in and at work 
in the year 1876, despite the documentary proof that the iron pipe 
for it was not purchased and delivered until 1878, despite the depo- 
sition of Wagner and the evidence of his book, that the ram pit was 
not stoned in until November, 1878, and despite the fact that, after 
five months of diligent preparation, they had been unable to find a 
trace of any pipe prior to that purchased in 1878, or to find any 
person willing to say that he had walled the ram pit with stone, or 
with any other material, before Wagner stoned it up. 

They prepared themselves for the task of getting the ram in and 
running two years or more before the pipe for it was purchased, in 
very much the same way that they prepared themselves to sustain 
their witness, Hoffman, upon the flood-and-bridge issue; that is to 
say, fur several months before beginning to take their surrebutting 
proofs, they agitated this subject of the hydraulic ram in the village 
of Marysville and its vicinity, until it had become subject of common 
talk, and, as was very natural under such circumstances, this common 
talk quickly assumed the complexion which defendants desired it 
should assume. 

The state of affairs brought about at Marysville by the agitation 
of the subject there is so amusingly and graphically pictured in the 
ndive statement of one of defendants’ witnesses, — Eli W. Wise, — 
that we will quote the statement. Mr. Wise keeps a variety store 
in that hamlet, and he says that between the summer of 1883 and 
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February, 1884, when he testified, he had heard conversations 
on almost ev evening in his store about this hydraulic ram. 
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Pressed a little further about the matter (x q. 143, p. 945, surrebtl) 
he makes this remarkable delivery: “The conversation is nothing 
more than is usual when anything new occurs, or is ventilated, just as 
people will talk about a murder, or a riot, or anything of that sort.” 
Through the medium of zealous and unscrupulous local agents, sug- 
gestive inquiries were made of this, that and the other resident in the 
neighborhood. They were plied, of course, with leading questions 
involving the answers which defendants desired, and in this way it 
was a matter of little difficulty to educate a sufficient number of per- 
sons up to the point of absorbing and assimilating the story which 


defendants desired to establish. 


The attack upon the subject in the surrebuttal commenced with the 
depositions of three very respectable gentlemen, Dr. ANDREW J. 
TrRaver (p. 542), ABpranam C. DissInGer (p. 558), and THomas 
W. Morey (p. 567, surrbtl). Their story is, in substance, that 
in the fall of 1876 they acted for the first time as triennial assessors, 
and that in the fall of 1879 commenced a second term in the same 
office. They say that upon the occasion of their first election they 
prid very particular attention to the duties of their office, because 
of complaints which had been made of prior assessments, and that 
they personally visited the property holders to be assessed at their 
places, and among the persons so visited by them was Mr. Kissinger, 
at the Draper farm, — this being in the latter part of November or 
early in December, 1876. They found Mr. Kissinger at his barn, 
and while talking there with him Dr. Traver went to the spring for 
a drink, and on returning to the party remarked upon the incon- 
venient distance of the spring from the house, and suggested that 
Mr. Kissinger should have some such device as an hydraulic ram. 

Then the story proceeds, that Mr. Kissinger thereupon replied 
that he had one, but upon Mr. Dissinger’s expressing a desire to see 
it, remarked that it was out of order and not running, which com- 
pletely checked Mr. Dissinger’s curiosity, AND NOT ONE OF THE 
PARTY PRETENDS TO HAVE SEEN THE RAM ON THAT OCCASION OR 
ON ANY OTITER. 

This is very weak indeed, depending altogether upon recollection 
or supposed recollection of a casual talk said to have happened seven 
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or eight years ago. Mr. Kissinger’s remarks may have been mis- 
construed at the time they were made, but more probably they have 
been misconstrued in undertaking to recall them seven or eight years 
afterwards, for the purposes of this case. 

Besides, only Dr. Traver and Mr. Dissinger depose to recollect- 
ing the talk, Mr. Morley saying (q. 18, p. 570), that “as far as 
their being any conversation on that day, I would not like to swear 
positively, I having had so many conversations on the subject of that 
ram.” 

The record leaves no doubt that all the witnesses had “had so 
many conversations on the subject of that ram,” but their mental 
and moral constitutions were so far different from his, that they con- 
fidently adopted propositions talked into them as matters of their 
own knowledge and recollection. 

Mr. Morley, when recalled by the defendants at a subsequent 
stage of the case (p. 152, surrejoinder), repeats in still stronger 
form (q. 8,) that he has no recollection of this alleged conversation, 
and in answer to q. 4 gives an interesting and suggestive account 
of the genesis of this part of the story. 

Without discussing the matter further, it is sufficient to observe 
that such evidence as this, being simply supposed recollection of 
long-past talk, which, no doubt, all the parties had forgotten until 
brought to mind under circumstances and conditions the most likely 
in the world to color and pervert the recollection, cannot have the 
slightest weight as against the positive evidence of positive facts 
produced on behalf of compliinants. 


Defendants next undertook to show that Mr. Kissinger was at 
work boring wooden pipe for the ram as early as May, 1875. To 
this end, they examined Emanuel Keller, p. 619; his son, David. 
Keilar, p. 620; William Adams, p. 622; Peter J. Heisley, p. 626; 
Christian I. Heisley, p. 662; Joseph F. Heisley, p. 679; Leonard 
Schwartz, p. 682; and David Cowens, p. 695. 

EMANUEL KELLER is the man from whom Mr. Kissinger pro- 
cured the auger which he used to bore the pipes. This is an agreed 
fact in the case. He and his son (the latter evidently as a mere 
echo of his father) testify for the defendants in substance, that, 
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when Mr Kissinger came to borrow the auger, it was down at the 


farm of one Philip Heisley ; that the Heisleys had and used the 
auger twice, and that it was during the second occasion that Mr. 
Kissinger came to borrow it, and the elder Keller says that he took 
the auger down from Heisley’s place to Kissinger’s place. Neither 
father nor son undertakes to specify the date. The son states (q. 
9) that Mr. Kissinger kept the auger a year or more. 

At a later stage in the case the elder Keller voluntarily appeared 
as a witness for complainants (p. 2382, complainants’ closing testi- 
mony), and stated that it was late in the fall that Mr. Kissinger bor- 
rowed the auger, and that he was now convinced that 2 was in the 
year 1877. 

The fact probably is that he has no real recollection as to the 
time. Such a circumstance as lending an auger to a neighbor is not 
of a kind to impress itself on the mind in such a way as to bring 
about any lively recollection of the time. But Mr. Keller, in cross- 
exumination, gives very satisfactory reasons indeed for being con- 
vinced that it was in the year 1877. Mr. Keller’s recollection, or 
fancied recollection, when he testified for defendants, that he took 
the auger down from Heisley’s to Kissinger’s, does not agree with 
the recollection of George W. Kissinger, who says, when recalled 
by complainants (p. 2409, complainants’ closing proofs), that he 
went up to Keller’s and fetched the auger; and his circumstantial 
statements that “he found it up above the wagon shed ; that there 
were joists across, and it stuck up right across them,” together with 
the fact that his interest in the transaction was considerably greater 
than that of Mr. Keller, indicate that Mr. Kissinger’s is the correct 
account of the matter. That probability is not lessened by the con- 
sideration that it was a matter of some importance to the ease which 
defendants sought to establish, that the auger should be transported 
directly from the Heisleys to Kissinger’s, without an interval of time 
when it might have been clsewhere. 


The testimony of the Kellers was followed by that of Apams, and 
that of the HeIsLeys, which is to the effect that the Heisleys had this 
auger of Keller’s in their possession twice, for the purpose of boring 
wooden logs used upon their farm. That the first of these occasions 


97 


was the spring of 1874, and the second the spring of 1875. The 
first of these dates they were able to fix by satisfactory evidence, 
but the second, and the important date in this case, was altogether 
matter of arbitrary memory. 

The material part of their testimony was that while they had this 
auger the second time, Kissinger came to inquire for it, and was 
referred to Mr. Keller, the owner (C. J. Heisley, int. 49). None 
of the Heisleys pretend to know by whom or just when the auger 
was taken from their place, after their second use of it. 

The Heisleys are respectable people, and desired and intended to 
tell the truth ; but, as stated, and as they themselves have admitted, 
in giving the spring of 1875 as the time at which they had the auger 
on the second occasion, they spoke from arbitrary, unassisted 
memory. 


Inquiry on the part of complainants developed the fact that, upon 
the second occasion of the Heisleys using this auger, they had made 
by a neighboring blacksmith a reamer, for use in connection with the 
auger, for the purpose of reaming out the ends of the pipes after 
they had been bored. The books of account of the blacksmith, W. 
C. Patterson, show that he made, or assisted to make, this reamer 
for the elder Mr. Heisley, now dead, in March, 1876, and at the 
sume time made sundry small repairs to the auger itself. This fact 
has been established by complainants by the production of PATTER- 
son and his books (see pages 1743-91, complainant’s rejoinder). 

It should be stated here that the discovery of this fact was due to 
one of the members of the Heisley family, Cuartes W. HEISLey (p. 
1809, rejoinder), who remembered the fact of the making of this 
reamer for use in connection with the auger, when that instrument 
was used the second time, remembered the fact that Patterson had 
made that reamer, and referred complainants to Patterson and his 
books. 

The members of the Heisley family who had testified for defend- 
ants also recalled this reamer, when it was brought to their recollec- 
tion by their brother Charles, and when they learned from the 
blacksmith Patterson and from his books the true date of the mak 
ing of that reamer they came forward as witnesses for complainants 
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to rectify the error in their testimony for defendants. Their depo- 
sitions for complainants will be found as follows: — 

CurisTiAN [. Hetsuey (p. 1791), Peter J. Hetstey (p. 1801), 
JosePpH F. Hetstey (p. 1832), Pamrme H. Herstey (p. 1863), 
rejoinder. 

These gentlemen all testify that their former statements in de- 
fendants’ surrebuttal that the second use of the Kellar auger at their 
farm was in the spring of 1875 was an error into which they fell 
for the want of data to guide their recollections, and that the true 
date of that second use was the spring of 1876. 

In addition to these members of the family who had testified for 
defendants, others who had not so testified, to wit, Mrs. MARGARET 
HEISLEY, p. 1806; CuarLes HeEtsuey, p. 1809; WitirAm HEIsLey, 
p- 1810, complainants’ rejoinder, likewise testify to the spring of 
1876. 

In addition to this, Carvin J. Dick (p. 2809, complainants’ re- 
joinder) testifies to personal knowledge of the fact that the Heisleys 
were boring wooden pipe on their farm in the spring of 1876, and 
gives perfectly satisfactory reasons for his statement as to the time. 

See also, GeorGE R. Myers, p. 1866, complainant’s rejoinder. 

This very completely destroys the first link in defendants’ chain 
of proof, or seeming proof, and necessarily takes with it also the 


second link. 


This second link consisted of the testimony of LronARD 
SCHWARTZ, p. 682, and Davin Cowens, p. 695, surrbtl. These 
gentlemen were neighbors of Mr. Kissinger while he lived on the 
Draper farm, and the substance of their testimony for defend- 
ants is that in the spring of 1875 Mr. Cowens had occasion to lay 
pipe from his spring to his spring house, and, in considering the 
question as to what sort of pipe he should use, went to Mr. Kissin- 
ger’s to see him boring his wooden pipe, and, finding that he, 
Cowens, had no timber on his farm adapted to the making of such 
pipe, concluded to adopt pipe made of planks or boards nailed 
together. | 

There can be no doubt that Mr. Cowens did put wooden pipe on 
his place, as stated, and that it was in the spring of 1875. The 
whole question is as to: the correctness of the association of that 
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event with his visit to see Mr. Kissinger boring log pipe, and the 
apparently logical sequence of events as testified to by Mr. Cowens, 
taken in connection with his undoubted respectability and veracity, 
gave his testimony for defendants an air of great strength. Never- 
theless, it is quite obvious that if Mr. Kissinger did not have 
possession of the auger until some time after its second use by the 
Heisleys in the spring of 1876, Mr. Cowens did not, as he supposed, 
see Mr. Kissinger boring wooden pipe in the spring of 1875, and 
the case as established by defendants themselves in their surrebuttal 
(and that is one matter from which they have not since attempted to 
depart) is, that Mr. Kissinger did not get possession of that auger 
until after its second use by the Heisleys. 


When Mr. Cowens testified for defendants, he was unaware of the 
facts proved in complainants’ evidence, that the iron pipe for the 
ram was not made and delivered until 1878, and that Wagner did 
not stone up the ram pit until November of that year. These, and 
other truths, which might have proved disturbing influences in Mr. 
Cowens’s reflections before he was called to the stand for defendants, 
were withheld from him; and the same is true as to Mr. Schwartz 
(see Cowens, q. 200, p. 2170, complainant’s rejoinder, and x q. 102, 
p. 2158; Schwartz, q. 21, p. 2301, rejoinder). Mr. Schwartz (58 
—60, p. 2307, rejoinder) further states that before he testified for 
defendants he was visited by Mr. Drawbaugh and one of his coun- 
sel, who told him that they had persons who would testify as to the 
time the ram was put in, and he believes the time so stated was in 
1876 or about that time. 

In this way the recollections of Mr. Schwartz, and doubtless of 
many other of defendants’ witnesses, were moulded. When, how- 
ever, the facts proven in complainants’ evidence were brought to the 
notice of Messrs. Schwartz and Cowens, together with the testimony 
of the Heisleys for complainants, in correction of that which they 
had given for defendants, those gentlemen became satisfied that 
they, too, had been in error, and they came to the stand for com- 
plainants to say so. Their testimony for complainants is found, 
that of Mr. Cowens at p. 2148, and that of Mr. Schwartz at p. 
2298, complainants’ rejoinder. 
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Mr. Cowens there testifies (q. 6-13) that about two years after 
the laying of his wooden pipe (and consequently in or about 1877) 
they began to give him trouble because roots had grown into them 
and choked them, so that the water would not run, and that he 
thereupon dug down and opened the pipe and removed the roots ; 
that at or about that time he considered whether he should put in 
bored pipe out of logs, but did not do this, for the want of suitable 
timber on his place, and that it was at this tume that he went to Nis- 
senger's and saw Kissinger boring pipe. 


During the course of a long cross-examination, Mr. Cowens was 
asked as to conversations which he had had with Mr. W. K. Fenn, de- 
fendants’ agent at Marysville, to find and collect evidence for them, 
before he, Cowens, had testified for defendants, and among other 
things was asked (x q. 193, p. 2168, rejoinder) whether he had not 
then mentioned to the said Fenn this fact of having had to open his 
pipes to clean the roots out of them a couple of years after he first 
put them in, but as that work was done in the fall, while it was in 
the spring that he had seen Kissinger boring logs. The witness 
replied that he did not recollect whether he had so said or not; that 
he and Mr. Fenn had talked pretty often over those things. 

The question itself, however, 7s an admission on the part of de- 
Sendants that the witness had, before he testified for defendants, men- 
tioned this matter, of having had to take up and repair his wooden 
pipe a couple of years after they were laid, to their agent, so that 
they cannot charge that it is matter of a/ler recollection. 

In connection with this, it is worth while to call attention to int. 
36, put to Mr. Cowens by defendants’ counsel during his exam- 
ination for the defence (see p. 701, defendants’ surrbti). This 
question is as follows : — } 

“You have informed us that in the spring of 1875 you put in some 
wooden pipes on your farm to convey water from the sprirg to the 
milk house. J wish to know whether you ever put in any other 
wooden pypes on your farm after that time, or 2:0b. 

“A. I never did.” 

This question can have had but one possible object, v. e., to seem 
to exclude the idea that there was any time other than the spring of 


wooden pipe could have occurred; yet it now appears that Mr. 
Cowens had previously informed defendants’ agent of the fact of his 
having had to take up and repair his pipes about two years after 
they were laid, and it seems fuir to assume that this fact accounts 
for the other fact that the question quoted makes no specific allusion 
to repairs. Whether our interpretation of this question and its 
intent and motive is correct, or is, as the indignant protest of coun- 
sel (but not the one who put the question) has it (p. 2169, rejoind- 
er), “a construction without warrant or foundation and a perver- 
sion of the record,” we are content to leave to the judgment of 
the Court. 

Mr. Cowens says (q. 15, p. 2150, rejoinder) that at the time of 
testifying for defendants he did not have in mind the fact of the 
trouble with his pipes and the repairs to them, and no doubt by that 
time surrounding influences and the nature of the talk which he had 
heard had caused the idea that it must have been when he first laid 
his pipe in the spring of 1875 that he saw Kissinger boring logs, to 
take full and exclusive possession of his mind. It is sufficient, how- 
ever, for present purposes, to know from defendants’ own admissions 
that the necessity for repairing the pipe in or about 1877 was a 
matter recollected by Cowens before he testified for defendants. 

Apart from this, Mr. Schwartz testifies (p. 2301, complainants’ 
rejoinder) that he has knowledge and recollection of Mr. Cowens's 
having trouble with roots finding their way into the pipes which he 
laid on his place in 1875, and that he took them up and took the 
roots out some time afterwards, but that this fact was not brought 
to his mind in a way to make an impression on it before he testified 
for defendants. 

In defendants’ cross-ecamination of Mr. Cowens (x q. 186, re- 
joinder) he was asked how he came to put in in 1875 pipes made 
out of boards. This elicited the no doubt unexpected and discom~ 
forting reply, “There was a preacher stopped at my place, and I 
was talking of putting in lead pipes, and he told me that he put in 
board pipe from his spring to convey the water. He said hemlock 
boards would last a long time and were cheap; they didn’t cost much. 
That is what put me to putting board pipe in.” 


1875 at which Mr. Cowens’s visit to Mr. Kissinger to see him boring 
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This puts a very different face upon the witness’s motives in 
putting in board pipe, from that appearing in his testimony for 
defendants as moulded by the questions put to him. There it is 
made to appear that witness originally contemplated putting in log 
pipes such as were used by Kissinger, and substituted board pipes only 
because he found that the timber on his premises was not suitable 
for log pipe. The fact now appears that he originally contemplated 
using lead pipe, and adopted the board pipes instead because recom- 
mended to him as cheap and efficient, by one who had used them. 

This answer, in brief, completely dissolves the imagined connec- 
tion between the putting in of his board pipe and the seeing 
Kissinger making log pipe. 

There was a strong, inherent probability in Mr. Cowens’s original 
impression that his visit to see Kissinger boring log pipes was 
when he himself first put in wood pipe on his own place in 1875. 
There is a much stronger inherent probability that the visit was at 
the later period of time when his own pipe had proved defective 
and troublesome; but the question as to the time is conclusively 
determined by the evidence hereinabove reterred to, showing that 
the auger which Mr. Kissinger used for boring his pipes did not 
come into his possession until some time after the spring of 1876. 


It appears from the testimony of Messrs. Cowens and Schwartz 
for complainants, that the proof made through Jesse Wagner that 
the ram pit was not stoned up until November, 1878, very largely 
influenced them in coming to the conclusion that their testimony for 
the defendants was a mistake, and in this connection both Mr. 
Cowens and Mr. Schwartz give important testimony confirmatory 
of that of the Kissingers. 

Mr. Cowen says (q. 3, p. 2148, rejoinder) that “Mr. Jesse 
Wagner was walling up the pit where the ram set in when I /first 
saw it.” Now Mr. Cowens was a near neighbor of Mr. Kissinger’s, 
and the record shows that there was a frequent interchange of visits 
between them. The ram, of course, was an object of some curios- 
ity in the neighborhood, and there can be no doubt that Mr. Cowens 
saw it immediately or shortly after it was first put in. The fact ap- 
pearing from his testimony (taken in connection with that of Jesse 
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Wagner) that he did not see the ram until November, 1878, com- 
pletely excludes the idea that the ram was there for any length of 
time before that. 

Mr. Cowens further says (q. 14, p. 2150) that he thinks it was 
in the spring that he saw Mr. Kissinger boring at the pipes, and 
that Wagner walled up the pit in the fall. He gives this merely as 
an impression; but it is an impression which accords exactly with 
Mr. Kissinger’s testimony. 

Mr. Schwartz, who was another near neighbor of Kissinger’s (qs. 
3-7, p. 2299, rejoinder), testifies that he first saw the ram while 
butchering at Mr. Kissinger’s place about the latter part of Novem- 
ber, or may be the first of December. Cannot tell the year, but 
the year is fixed by his statement in answer to int. 6, that the ram 
pit was walled up, which was done by Wagner in November, 1878. 
In cross-examination Mr. Schwartz says that he takes Wagner’s date 
to be correct, as he believes he is a man who keeps his accounts cor- 
rectly, and he takes for granted that was the year, as he puts it, 
and that when he, Schwartz, testified for defendants, he had no 
knowledge of Wagner's date (x 53, 55). 

Mr. Schwartz, also, in cross-examination (x q. 47), states 
facts showing that he must necessarily have had knowledze of the 
ram very shortly after it was put in, for he says that he was not 
only living near Mr. Kissinger, but was back and forth frequently ; 
“ while running the dairy wagon, frequently drove in for milk, and 
in thus going back and forth never saw the ram in operation, until 
that fall that he went there to butcher for Kissinger, in the latter 
part of November”; and he adds, as a fact within his own knowl- 
edge, that the ram had been gust put up shortly before the pit was 
stoned in (x. 47). 

Thus the testimony of Messrs. Cowens and Schwartz for com- 
plainants not only destroys the second link in the chain of defend- 
ants’ proof by showing that Mr. Cowens’s visit to Kissinger’s to see 
the boring of log pipe was not in May, 1875, as he at first sup- 
posed, but at a period very much later, but at the same times adds te 
compl:inants’ proofs matter strongly confirmatory of the statements 
of Mr. Kissinger and his family as to the time when the ram was 
put in. 


SOL 


Other testimony in defendants’ surrebuttal, disposed of by the 
conclusive proof that the Keller auger did not come into Mr. Kis- 
singer’s possession until some time after the spring of 1876, is that 
of Joun H. Harper (p. 653), who testifies in substance that, having 
lived on a farm known as the Fenn farm, contiguous to the Draper 
farm, from the spring of 1875 to the spring of 1877, he had occa- 
sion in the summer of the former year to visit the Draper farm with 
a breed sow, and that during that errand he and Mr. Kissinger were 
conversing together for some time, and that Mr. Kissinger was en- 
gaged in boring wood pipes. 

Harper testifies (q. 28) that, after moving away from the Fenn 
farm, in the spring of 1877, he was on the place again on one Sun- 
day tn the fall of 1877, and never after that again until three or four 
months before he testified. He admits, however (x. 50, 51), that 
while he was living on the Fenn farm, up to the spring of 1877, he 
frequently visited Mr. Kissinger on the Draper farm, — maybe half 
a dozen times a year. 

That with these opportunities Harper should know nothing (save 
the single alleged incident to which he testifies) about the prepara- 
tions, such as “ digging ditches,” “laying pipes,” etc., which accord- 
ing to defendants’ story were going on during 1875 and 1876, for the 
reception of the ram, and should not pretend to have ever seen the 
ram itself, makes his deposition, evidence for complainants. 

JOSEPH GENSINGER (p. 767, surrbtl), who testifies that in 1875 
he was tax collector of the Marysville borough, and in connection 
with that office visited Mr. Kissinger in July or August, 1875, and 
found him boring wooden pipe. It appears from Mr. Kissinger’s 
testimony that be has been all along resident at Marysville; was en- 
gaged as a butcher there from July, 1878, until some time in 1879; 
was constable from 1875 to the beginning of 1877; from the latter 
date to July, 1878, was working around town at labor; that while 
he was engaged in butchering Mr. Kissinger was one of his cus- 
tomers ; that he worked for Mr. Kissinger on the farm in 1876, and 
again in 1879, while as to 1877 he does not recollect. 

It is quite evident from this that Mr. Gensinger’s opportunity to 
have seen Mr. Kissinger boring the wooden pipe at some time was 
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7 
ample, and that his testimony is simply a case of arbitrary associa- 
tion of disconnected events. 

That Messrs. Harper and Gensinger did not see Mr. Kissinger 
boring wood pipe in 1875 is certain, for Mr. Kissinger did not 
have the auger which he used for that purpose in that year. 


Defendants’ general plan of campaign, so far as there was any 
(for such trifles as consistency were not allowed to stand in the 
way of calling a “good” witness), seems to have been to get the 
auger into Mr. Kissinger’s hands, and have him at work boring log 
pipe in the spring of 1875; the further preparations, such as the 
digging of trenches for the pipes, and the laying of them, proceed- 
ing until the fall of 1876, and the ram put in during that fall. In 
pursuance of this general plan, defendants called a number of wit- 
nesses, whose testimony may be briefly referred to : — 

JAMES CHAMPION, p. 594; Saran J. CHampion, p. 607; and 
Mary McFar.anp, p. 728. 


These people tell the story that they were at Kissinger’s place in 
July, 1876, to pick cherries, and while there noticed a quantity of 
log pipes lying around, which, Mr. Champion informed Mrs. Cham- 
pion, were intended for the ram; but where fe got his information 
from does not appear. 

Mrs. CHAMPION (x 41, 42) describes these log pipes as “lying 
right out in the field, spread out”; and the evident absurdity of 
._ this is a sufficient reply to the whole story. Mr. Kissinger is a car- 
penter by trade, and knows very well that to leave log pipes ex- 
posed to summer heat and varied weather would simply be to 
ruin the pipes by what is called “ wind cracking.” 

In this connection, it is well to note the testimony of Cyrus 
Kissinger (p. 1489, 1508, complts’ proofs), that the pipes were 
laid while green, just to avoid such exposure and danger (see 
also Cowens, x 87, p. 2157, complts’ rejoinder). 

The Champions appear to have lived at Marysville until the spring 
of 1880: so that they may have seen log pipes on the Draper farm 
at some time. 
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Mrs. Mary McFarwanp says, however, that she moved from 
Marysville in April, 1877, and has never lived there since. She 
says that. she should judge that these assumed logs were the length 


of a fence rail. (Perhaps they were fence rails, and imagination has 
supplied the rest of .the story.) 

The attempt is slso made, througn Mr. and Mrs. Champion, to 
have Kissinger’s son-in-law, Mr. Zimmerman, talk to them about 
an hydraulic ram at some time between the spring of 1876 and 
1877. Mr. Champion (q. 48) says: “He, Zimmerman, mentioned 
that they had a conveyance.” ‘Then, probably thinking he had gone 
a little too far, the witness adds: “He either said they had a con- 
veyance, or were going to get » conveyance. At one time he told 
me that they were guing to get a conveyance ; but this time, I think, 
he told me that they had a conveyance, to carry the water up the 
hill, and up to the house.” 

Mrs. Champion’s account of Zimmerman’s alleged talk is. still 
more indefinite. Shesays (q. 22): “He said they had to carry it 
(water) up a hill, but that they expected . . . I cannot tell now 
whether they said they ¢nfended to get it, or whether they had it, 
and the pipes Aad bursted, and it was out of order, or whether it 
was frozen, or how.” 

The fact is that Mr. and Mrs. Champion were not quite certain 
just what story was most suitable to the occasion; and Mrs. Cham- 
pion’s medley is simply a reflection of the different talk she had 
heard at one time and another about this hydraulic ram. 

Mr. Champion, the head of the family, in 1880, figured as defend- 
ant in a criminal charge of conspiracy with others to secrete and 
remove tobacco, with intent to defraud his creditors (see pp. 1861- 
2, rejoinder). This record was obtained from the docket of the 
late Justice Fenn, of Marysville, which docket, since Mr. Fenn’s 
death, has been in the custody of William K. alias “Squire” Fenn, 
who figures in this case as the very zealous agent for defendants, to 
procure just such testimony as this of the Champions. 

The discovery of this adventure of Champion came _ about 
through Mr. Fenn’s production of the docket for the purpose of 
attacking comp:ainants’ witness, William Ross (p. 1811, rejoinder). 
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Jostan M. Bruner (p. 614) testifies that at some time between 
May, 18:6, and the following November, be was in the live-stock 
business at Marysville, and kept some sheep on the Draper farm, 
and while there on one oceusion (q. 35, p. 617) noted a hole dug 
in the hollow below the house, and, asking Mr. Kissinger what he 
was going to do, received the reply that he was gong to put in a 
ram, to force the water up to the house. Mr. Kissinger showed 
witness some sticks of timber that he intended to use for the pipes 
from the spring to the ram. A leading question (q. 36) failed to 
induce witness to commit himself to the statement that any of these 
sticks were bored; but he ¢hinds there was one stick lying on 
trestles. 

The facts, or assumed facts, evolved in this deposition are simply 
“a hole in the ground,” some “ sticks,” and one on a “trestle.” The 
connection between these real or imagined things and the subject in 
hand is only the witness’s supposed or pretended recollection of 
alleged eight-year-old talk. 

To give point to his testimony, the statement is elicited from 
Bruner (int. 40), that he has not been on the Draper farm since 
the fall of 1876. 

Bruner’s testimony is really evidence for complainants in so far 
as it appears from his statements that he kept his sheep on the 
Draper farm during a period extending from May to November, 
1876, and was on the place in the course of his business from time 
to time during that period, yet does not pretend to have ever seen 
the hydraulic ram, or to have seen any of the preparations for its 
reception, — such as the digging of trenches and the laying of pipe, — 
which other witnesses are called to testify was going on during that 


very period. 


JOHN PEFFLEY (p. 640), a wandering shoemaker, says he lived at 
Marysville from some time in 1874 until the last of June or first of 
July, 1876, when he moved away, and did not come hack again 
until October, 1283. Peffley says that at a time which he does not 
attempt to fix definitely, but intimates that it was a little while 
before he left Marysville, in the summer of 1876, he was on the 
Draper farm; on what particular errand he does not state, but 
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says simply (x q. 82), “I was acquainted with the boys, and we 
were together often.” To the next question (x q. 83), asking 
which of the boys was with him, he replied, “I could not tell 
whether it was any of the boys, probably it was the old man; I 
could not tell which one was with me, or whether anybody was 
with me.” All that he pretends to recollect is that he saw pipes 
‘lying there, and, “to the best of his knowledge,” trenches dug, or 


being dug. 

He is made to give a particular description of the direction of 
this trench or ditch (q. 27-29), his ability to do which is 
sufficiently explained by the fact developed further on (q. 
41-43), that he was on the Draper farm with defendants’ 
agent, Mr. W. K. Fenn, in October, 1883, and saw the ram there 
in a hole in the ground; says he went up to show Mr. Fenn where 
he saw the ditches and pipes in 1876. We think Mr. Fenn was the 
“showman.” Wood pipes, witness says, were lying along the ditch 
at that time, and that he knew they were for a ram because he had 
heard people talking about it. Could not tell when, but it was at 
that time that they were working at it, “ before I went West.” 

In cross-examination (x q. 79) he says that he had talked with 
Fenn about the ram éefore they went up together to the Draper 
farm; that Mr. Fenn was down to see him right after he came back 
to Marysville in October, 1883; ‘* and asked me whether I knowed 
anything about it.” No doubt Mr. Fenn knew his man. 


WitiraAM H. Meats (p. 800) lived at Marysville down to April, 
1879 (xq. 56), close by the Draper farm, and down to that time 
his father was accustomed to work for Mr. Kissinger on the Draper 
farm. 

Meals testifies (q. 12,17, 18) that he worked for Mr. Kissinger 
in the latter part of the summer of 1876; helped to dig the trench 
between the ram and the house; did about fwo hours’ work at it; 
worked for Mr. Kissinger again for about six days, from October, 
13, 1876, and backward and forward along all fall. At that time 
saw that the trench that he had helped to dig was covered up, and 
that near the house a pipe ran up on boxes or trestles; saw water 
coming out of the spout above, and by that “ THouacut ” that the ram 
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wasatwork. Worked again for Mr. Kissinger in the spring of 1877, 
and at that time “they said” it (the ram) was broken. Cyrus His- 
singer uncovered the ram, and said that it was broken; told me that 
wt had got frozen the winter before. 

From his cross-examination, it appears (x q. 31-43) that Meals 
was working for Kissinger in November, 1878; and it is the fact 
that at that time some of the pipe belonging to the ram, though 
not the ram itself, was frozen (George F. Kissinger, int. 6, p. 583; 
Cyrus Kissinger, x 274-7, p. 1487, complts’ proofs). 

Meals further testifies (x q. 46) that he was working for Mr. 
Kissinger all along during the summer of 1876. He is unable to 
say who belped at the job of digging the trench, or what other work 
he did that day, except, éo the best of his knowledge, “we was hvoe- 
ing cabbage, picking cabbage worms, and such like.” When asked 
(x q. 49) who he means by “ we,” he replies, “I mean the man that 
was working with me. I will say J”; and then (x q. 50), “I told 
youl could not say whether it was Frank, Cyrus or John; it was 


not Mrs. Hussinger. 


As part of the general scheme, defendants elicited from their 
witness, Davip CoWENs (p. 695), whose testimony has already been 
referred to, the statement (q. 30-44) that, in the spring of 1876, 
some time in the forepart of May, he went with Mr. Kissinger, 
at the latter’s request, to Milltown. Asked (q. 44) what Mr. 
Kissinger went down there on that occasion for, Cowens replies, 
“He wanted to see Drawbaugh about this ram that he was putting 
in; to see whether he was soon guing to put it in.” 

To this Mr. Cowens adds that Mr. Kissinger said to him at that 
time that Drawbaugh had promised to come up there and put the 
ram in, and it had not come, and he wanted to go down there to 
see when he would put it in; that he wanted it in.” 

Now, according to the showing of a mass of testimony taken by 
defendants on the subject, Mr. Kissinger’s preparations for the 
reception of the ram were not completed before September or 
October, so that it is hard to understand why he should, as early as 
May, have been so urgent as to take a special trip to Milltown to 
see whether Drawbaugh was soon going to put the ram in. 
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The condition of affairs in May, 1876, according to defendants’ 
completely negatives the supposition that Mr. Draw- 


own showing, 
baugh had been expected to come and put the ram in as early as 


May, 1876, so that Mr. Cowens’s supposed recollections as to what 
Mr. Kissinger said are shown by defendants’ own circumstantial 


evidence to be mistaken. 
Mr. Cowens’s answers to the next succeeding questions show that 


he speaks, not from actual recollection, but simply from present 
“superinduced impression.” 

He admits (q. 47) that be did not hear much of what passed 
between Mr. Kissinger and Mr. Drawbaugh on the occasion of that 
visit; that he (Cowens) was “round looking through the shop.” 
He adds they were talking, and when they went to leave, Draw- 
baugh said that “he would try to bring it up as soon as he could ; 
that he was busy, and had some little fixings yet to do to it.” 

What the “it” referred to may have been does not specifically 
appear, but at this point defendants’ counsel resorts to one of his 
favorite devices for creating what he calls evidence, and asks the 
following question : — 

“@. 48. Did you form any opinion at the time as to whether 
Drawbaugh was very anxious to furnish the ram to Mr. Kissinger, 


or not? 
“A. I did have the opinion that he did not care very much about 


the ram, whether he furnished it or not” ; and adds “I was of opinion 
that Drawbaugh was fearful about his pay; I supposed he knew 
Kissinger as well as I did.” 


The records show that Mr. Kissinger was an old friend of Draw- 
baugh’s, and had knowledge of the fact that Drawbaugh made hy- 
draulic rams, and, furthermore, that he (Kissinger), from a very 
early period of his tenancy on the Draper farm, had the wish to 
have a ram there. Under such circumstances, it would be very 
natural indeed that, being in Milltown in the spring of 1876, — 
as to which fact there is no doubt,—and seeing his old friend 
Drawbaugh, he should enter into a conversation with him, and make 
inquiries of him regarding an hydraulic ram. From such a_founda- 
tion it would be no very difficult matter for Mr. Cowens, years 
afterwards, with such competent aid as he could derive from de- 
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fendants and their agents, to evolve his supposed recolleetions as to 
the object of Mr. Kissinger’s journey to Milltown and as to what 
occurred there. 

Mr. Kissinger testifies to recollecting the visit to Milltown, but 
«does not remember the going to Drawbaugh’s shop; but he does 
remember that the object of the journey was to obtuin some seed 
potatoes. 

To this last fact Mr. Cowens himself subsequently deposed (p. 
2463, complts’ closing testimony), saying, “ He (Kissinger) brought 
some seed potatoes back; that was the object of the visit, —to get these 
potatoes” ; and to the same effect testifies Leonard Swartz (p. 2397, 
complts’ closing testimony). 

Assuming Mr. Cowens’s recollections in his testimony in the sur- 
rebuttal to have some foundation in fact, that foundation is, no 
doubt, simply that Mr. Kissinger, being in Milltown in 1876 and 
meeting Mr. Kaffenberger, and having the thought of an hydraulic ram 
on his mind at the time, broached the subject, and made general 
inquiries as to the cost, etc. ; and it may be at that time Drawbaugh 
did evince no particular anxiety to enter upon the subject. 


GEORGE W. Hayes (p. 850) testifies to an alleged conversation 
in which Mr. Kissinger told him that he was getting on; was boring 
pipes at that time; and that Mr. Kissinger also stated at that or 
some other time (it does not exactly appear which) that he was 
going to fetch the ram. This, witness states, was about the middle 
of the summer of 1876, for which statement he gives no better 
reason than that it was while he was working at certain coal chutes, 
at which he did not work after June, 1877. 


JOHN KAFFENBERGER (p. 952), a lad of nineteen, testifies that 
in 1876, between harvest and corn-cutting time (therefore in late 
summer or early fall), he met Mr. George W. Kissinger bring- 
ing home in a two-horse farm wagon the ram, which in fact was 
brought by Cyrus Kissinger late in October or early in November, 
1878. | 

The witness says that he and his brother were driving down to 
Marysville in a spring wagon. At x q. 83, he says this spring 
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wagon was one which his father had bought as a buggy in the spring 
of 1875, and had altered it into a spring wagon. 

Complainants proved by witness’s father, Peter Kaffenberger (p. 
2475, complts’ closing proofs), that he sold the horse which he 
had used with this wagon in March, 1876, and that between two and 
three months afterwards he sold the wagon itself to George W. 
Hissinger, so that, at the time when witness says that he met Mr. 
Kissinger bringing home the ram, the wagon which he says he and 
his brother were driving down to Marysville on the occasion had 
been for several months Mr. Kissinger’s property. 

Kaffenberger further testifies that he saw the ram after it was in, 
about in October of 1876, on the occasion of going to the Draper farm 
for the purpose of using Kissinger’s cider mill; and be tells a long 
story of having gone there because the cider mill, belonging to one 
Sitterly, which he had intended to use, was out of repair, and could 
not be mended because Mr. Sitterly was at the Centennial exhibition. 

The Sitterlys are still living in the neighborhood, but are not 
called to testify about the “cider mill,” and defendants’ failure to 
create a new “issue” on that subject is only to be accounted for 
upon the hypothesis that the Sitterlys were not available for the 
purpose. | 

This witness, in cross-examination, betrayed such lack of memory 
and mental confusion that defendants devoted quite a long and 
helpful re-examination to patching him up, with the result of mak- 
ing his case a little worse than it was before (pp. 960-63). 

The cross-examination shows that young Kaffenberger was on the 
Draper farm on various occasions down to 1883 (x q. 55-63). 


JoHN W. Cowens (p. 714, surrbtl), son of David Cowens, testi- 
fies in substance that he was working at ploughing for Mr. Kis- 
singer on the Draper farm for two days and a half in September, 
1876, and while at that work saw the laying of the wooden pipe 
going on; that he visited the Centennial exposition at Philadelphia 
on the 10th of November, 1876, and on his return from that trip 
saw the water running out of an iron pipe very close to the house; 
whence he concludes that the hydraulic ram was in at that time. 
Young Cowens also testified that he saw Mr. Zimmerman hauling 
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some iron pipe up to Mr. Kissinger’s place from Marysville in the 
fall of the year 1878; « statement doubtless true, because it was 
then, as appears from the testimony of the Kissingers and Zimmer- 
man, that the iron pipe was brought by the latter. 

Cowens says (q. 61) that he delieved this pipe was used to carry 
the water from the ram up to the house. 

“A. 62. Because he knew they had the ram in there for that 
purpose.” 

Then comes the question : — 

*@. 63. If I understand your testimony correctly, they had the 
ram in there for that purpose as early as the fall of 1876, when you 
saw the water running out of the pipe up by the house: why did 
they want to get new pipe in the fall of 1878? 

“A. Because the pipe they had in bursted.” 

In the next answer witness admits that he had heard no one say 
anything about the pipe bursting Jefore he saw Zimmerman hauling 
those new pipes (q. 65-69), but says that Mr. Kissinger told him 
so afterwards, but how long afterwards he could not say. 

Now it appears from the testimony of the Kissingers and Zim- 
merman that some of that iron pipe brought by Zimmerman from 
the railroad depot at Marysville did burst, from the effects of frost, 
a night or two after it was first laid, and no doubt this fact did come 
to the knowledge of young Cowens, as he says; but the questions 
put to him are moulded in such a way as to imply that it was some 
hypothetical pre-existing pipes which had burst, and that the 
pipes which Zimmerman was hauling were to replace those which 
had burst. Cowens dves not really say and very evidently does 
not know any such thing, but the questions are so put as to give as 
much of that color as possible to his testimony. 

Defendants’ counsel was not quite content witb the success of his 
efforts in that line during the direct examination of the witness, and 
so re-direct examination (q. 121) is as follows: — 

* Was it during that time from December, 1879, till the first of 
April, 1880, that Mr. Kissinger was up at your father’s house, and 
told you that the new tron pipes had been used to repair the ram 
with?” 

The italicized portion of this question is a clear “ suggestio falsi.” 
The witness, in his direct examination, had not made any such state- 
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ment, but had in fact simply stated that some time after (but how 
long after he could not tell) he had seen Zimmerman hauling the 
iron pipe, Mr. Kissinger had told him that the pipes had burst ; 
and the statement that the burst pipes were some which had been 
in before the hauling of the new pipes by Zimmerman was simply, 
as sufficiently appears, a voluntary deduction of the witness himself, 
or rather of the examining counsel. Witness simply answers : — 

“It was in the year 1878 that he was up; it was in 1878 that the 
pipes were put in, so it was in 1879 that he came there; it was after 
Christmas; he came for his corn.” 

The attempt, therefore, to extract from, or rather foist upon, the 
witness a seeming statement that the iron pipes brought by Zimmer- 
man were to replace some previous pipes which had burst did not really 
succeed. Defendants have been utterly unable to show the purchase, 
possession or use by Mr. Kissinger of any iron pipe for the ram 
prior to that brought to the place in the fall of 1878 by Zimmerman. 
The quantity of iron pipe wanted for the distance between the ram 
and the point of delivery near the house was several hundred feet, 
and if, prior to 1878, Mr. Kissinger had anywhere obtained that 


quantity of pipe for the purpose, and it had been brought to his 
premises, and used, and subsequently discarded, defendants would 
have had no difficulty whatever in a village like Marysville of finding 
evidence of the facts. That they have found no such evidence, have 
been unable to do more than, as in this testimony of young Cowens, 
— insinuate the existence and use of some prior iron pipe, — is con- 


clusive evidence of the falsity of the insinuation. 

JoHN CowEns’s testimony for defendants was simply a matter of 
mistake in time; a mistake into which Cowens very naturally fell, 
under the influences of the common talk going on at Marysville, 
under the guidance of defendants’ agents, for months before he was 
called to testify. 

He lives with his father, who was Kissinger’s near neighbor, dur- 
ing the time that the latter lived on the Draper farm. No doubt 
(and the fact sufficiently appears from his testimony), young Cow- 
ens was on the Draper farm time and time again during Mr. Kis- 
singer’s tenancy, so that he had abundant opportunity to see and hear, 
and no doubt did see and hear at some time, the things to which he 
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testifies. His statements are simply a striking illustration of the 
utter unreliability of attempt to fix the dates of matters in which a 
party has had no direct or personal interest, by associating them 
with other events with which they have no real or necessary connec- 


tion. 

Young Cowens, when he became advised of the facts proven by 
complainants, and not disturbed by defendants, and which show 
conclusively that he is mistaken in the matter of time, very properly 
came forward and admitted his mistake. 

In his testimony for complainants (see p. 2479 of complainants’ 
closing testimony) he says (q. 5) that while, when he testified for 
defendants, he was positive that it was in 1876 that he saw wooden 
pipes for the ram, and water running out of an iron pipe, he has 
since changed his mind. “ Having had conversation with others 
about the same thing, he found that he had made a mistake.” 


THEOPHILUS FENN (p. 775), a brother of defendants’ agent, 
** Squire ” Fenn, lived at Marysville up to the first of January, 1879, 
with the exception of the time from September, 1873, to September, 
1874. From April, 1876 to 1877, worked'a farm belonging to his 
mother, or rather had it worked for him, and buarded there. (This 
farm, he says, was sold to a Mr. Cassell in the spring of 1878.) 
Saw the hydraulic ram on the Draper farm in 1876 or 1877; called 
at Mr. Kissinger’s on some business — does nol recollect what. Mr. 
Kissinger started the ram, and it seemed to work poor. Sawa gas 
pipe leading from the ram towards the house; when the ram was 
started, a very small stream of water would issue from the end of 
the pipe nearest the house; the stream was about the size of a 
“goosequill toothpick,” probably a little larger. Mr. Kissinger 
said “the pipes were old, and had frozen and bursted, and that he 
would have to get others, when he expected the ram to do better 
service.” 

This is one of the feeble attempts made to supply the ram with 
pipe before that purchased in 1878. It is not worthy of any consid- 
eration or remark, except that this sort of thing has been the very 
best which defendants have been able to do in that direction. 

The witness says he inquired of Mr. Kissinger about the cost of 
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putting in an hydraulic ram, for the purpose (he says) (x q. 41) “ of 
putting in a ram on the farm owned by my mother, to supply the 


stock with water at the front farm barn.” 

There is something rather judicrous in this, considering his pre- 
vious description of the performance of the ram which he says he 
saw at Kissinger’s. 

The next questions and answers (q. 43, 44) develop the fact that 
witness says he saw the Kissinger ram in 1876 or 1877, simply 
because he argues with himself that after the year 1877 “it would 
not have been worth his while to inquire about the cost of the ram, 
because his mother’s farm was sold in February, 1878.” This sort of 
thing only makes apparent the fact that the witness does not actually 
recollect either the time that he saw the Kissinger ram, nor that he 
asked the cost of the ram, for any such reason as he gives, but sim- 
ply that, in beating around for some plausible reason for the time 
which he chooses to assign for his alleged knowledge, he hits upon 
this. 

A little further on (q. 45-49) he undertakes to assign another 
reason of the sume kind. He says that about the middle of Septem- 
ber, or thereabouts, 1878, a commission visited Marysville to look 
at proposed sites for a middle penitentiary, — a statement which is 
true; that Ae, with other citizens of Marysville, accompanied the 
commission in their tour of inspection, and accompanied them to the 
front part of the farm which had formerly belonged to bis mother. 
Tle goes on to say that he was asked by some of the commissioners, 
how water was to be obtained to supply the penitentiary ; and that 
he suggested two methods: that they could sink an artesian well, or 
have a never-falling supply from Fishing Creek by hydraulic ram 
power or steam. ‘Then follows (q. 50.), “Did you, at the time of 
that conversation, mention or have in mind any particular hydraulic 
ram which was then in use tn the neighborhood?” A. “Yes; my 
mind reverted to the Kissinger ram, to the best of my knowledge and 
belief; but [ did not mention the Hissinger ram.” 

How many streams the size of a “ goosequill toothpick” did Mr. 
Fenn think would be required to supply the needs of the peniten- 
tiary ? 

But it is simply a waste of time to discuss such stuff as this. It 
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only remains to note that Mr Fenn (x q. 75) says that when he saw 
the Ki-singer ram it was cold weather, the ground had been frozen, 
and that the description which he gives of the state of affairs as he 
observed them (q. 36, 57, and x q. 68-70) shows that when he 
saw the ram it was before the iron pipe had been covered up, and 
therefore within a very few days after the ram had been put in. 

Furthermore, his description tallies very closely with that given 
by Miss Jennie Draper (p. 1886, complts’ rejoinder) of the state 
of affairs existing in November, 1878, when she visited the farm 
with her father, within a day or two after the ram had been put in. 

There can be no doubt that Mr. Fenn did see the ram, but that it 
was in November, 1878, instead of at the time which he chooses to 
argue. The truth is, that one or two of the pipes froze and burst 
within a day or two after they were in; and no doubt Mr. Kissinger 
stated that fact to the witness. Witness’s addition, that Mr. Kis- 
singer stated that the pipes were old, is simply a case of perverted 
imagination, brought about by the circumstances under which his 
testimony was concocted. 


Peter KAFFENBERGER (p. 914) lived at Marysville, or in the 
immediate vicinity, from July, 1872, down to 1882. His story is 
that he occupied a little farm in Rye Township in April, 1874, and 
lived there until leasing it in October, 1877; moved on to the place 
again in March, 1878, and lived there down to the fall of 1882. In 
the fall of 1875, leased to certain parties a mining privilege to dig for 
fireclay on the property, fireclay having been discovered during the 
operation of digging a well on the premises. During operations 
under this mining lease, the digging of the well was suspended, and 
not resumed until some time in the fall and winter of 1876. 

Mr. Kaffenberger says that after the discovery of fireclay, curi- 
osity brought him a number of visitors, and among them Mr. Kis- 
singer, to whom he complained that the digging of his well had been 
stopped, and that it was too far to carry water from the spring, 
whereupon Mr. Kissinger suggested that he should get a ram, saying 
that he was going to get one, but had not fetched it yet. The wit- 
ness is made to appear to say that he did not act upon Mr. Kissin- 


ger’s suggestion, because, at a time which he gives as being in the 
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fall of the year 1876, he went down and saw Mr. Kissinger’s ram, 
and it did not please him (q. 51). The water came dropping 
slowly into a barrel. 

“@. 53. Did you go and look at it, to see whether it would suct 
your purposes, or not? 

“ | Objected to as leading. | 

"4s 3h 

“@. 54. I judge from your testimony that you did not like it 
because it did not discharge the water fast enough, or did not dis- 
charge enough water: am I correct in that understanding? 

“ [ Same objection. | 

“A. Yes.” 

“Q. 57. Then, after examining the water discharging from Mr. 
Kussinger’s ram, did you go on and finish your well? 

“{ Objected to as leading. | 

"in 30." 


By this style of examination, the witness is made to appear to 
testify that, before completing his own well, he went to Mr. Kissin- 
ger’s for the express purpose of seeing the ram, and because of what 
he then saw went on to complete his well, instead of getting a 
ram. 

Cross-examination (x q. 67 to 78) developed the fact that the 
witness’s inspection of the ram was not at all matter of design, but of 
pure accident; that in going to and fro from his house to his work, 
he passed the Draper farm twice a day, and that this continued 
during all the years (save during a short period from December, 1876, 
to March, 1877) down to the time (18380) when Mr. Hissinger moved 
away, and afterwards, and that on one of these journeys he hap- 
pened to see Mr. Kissinger on the road, and Mr. Kissinger invited 
him in to see the ram, saying “his ram was now working, and I could 
see it.” 

Mr. KAFFENBERGER says (q. 56) thatthe time he saw the ram was 
in the fall, — it had commenced getting cold already. It witi be re- 
membered that the ram was put in in Movember, 1878. No doubt the 
truth is that while the ram was still new (and, therefore, somewhat 
of a curiosity in the vicinity) Mr. Kissinger, meeting Mr. Kaffen- 
berger under some such circumstances as the latter narrates, invited 
him to come and see it. 

The genesis of Mr. Kaffenberger’s story is simply that by dint of 


talking, and being asked in private just such leading and suggestive 
questions as were asked during his examination, he was led, first to 
the conclusion that he finished his well after he had seen Kissinger’s 
ram, and, then, by a very easy gradation, to the conclusion that he 
finished his well, because he had seen Kissinger’s ram, —“ post hoc, 
propter hoc.” 

While his direct examination might be construed as an assertion that 
he saw the ram, when asked the question directly (x q. 83), he 
says, [did not go down to the ram. TI only saw the water dropping 
out of a spout into a barrel.” 


EDWARD Crist (p. 853) testifies that he first knew about the 
ram on the Draper farm through the accident of going there in 
December, 1876, with a breed sow.. Witness does not pretend to 
have seen the hydraulic ram, but says (q. 37), “The only knowledge 
I got was that I seen it running there in a barrel; that is, the water 
out of it.” Thus, because witness sees water running out of a pipe 
into a barrel, he is willing to swear upon that basis to a knowledge 
of the ram. 

It appears (q. 39, 40) that witness worked for Mr. Kissinger 
in May, 1877, and (q. 22) again in 1878. Cross-examined (x q. 
73), he says, “I didn’t do no work for Mr. Kissinger in 1878.” 
Reminded by the next question of his twenty-second answer, he 
concludes to go back to first principles, and says he did work for 
Mr. Kissinger in 1878. 

Crist further says (x q. 64, 65) that he went to work for the 
Pennsylvania Ratlroad Company in 1878; worked for them about a 
month; went to work again for the railroad company ir the spring 
of 1879. Complainants show by the records of the railroad com- 
pany that Crist first appears on the books of the company as 
working for one day in January, 1879; and that he did not again 
work for the company until July, 1879 (pp. 2028-9, rejoinder). 

In his direct examination (q. 47) Crist positively testifies that when 
he was working for Mr. Kissinger in May, 1877, the ram was 
working. A leading question elicited this statement, a question put 
by counsel in evident forgetfulness of the fact that Meals had pre- 
viously testified (q. 27) that in May, 1877, the ram was not work- 
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ing, but was broken, and that Cyrus Kissinger had told him that 
“it had got frozen the winter before.” (See page 809, supra.) 


Catvin Kem (p. 733) testifies that he worked for Kissinger 
on the Draper farm, cutting off corn, in the fall of 1876, “as near as 
I can tell”; never cut off corn after going to work for the railroad 
company in August, 1877. While at Kissinger’s, at this work, in 
1876, as near as he can recollect, he saw the “hydraulic ram.” It 
was covered over with boards; as near as he can tell he looked down 
through the cracks of the boards. Q. 28, says he “did not notice 
any peculiar appearance about the ground around there”; but being 
properly led by the next question, he says he “saw a trench Jeng 
dug up next to the house and the ground thrown up inaridge.” To 
the next succeeding question, says he “did not see the trench being 
dug, but saw it dug there.” 

Cross-examination develops the fact that he has been a resident of 
Marysville all these years, and that since entering into the employ 
of the railroad company he has done no work outside of that; that 
neither his memory nor his agricultural knowledge allowed him to 
say whether it was September, October or November that he cut off 
curn for Kissinger; that he was acquainted with the Kissinger 
family ; was on the Draper farm the last year that Kissinger lived 
there; and there can be no doubt, although he*will not specifically 
admit it, that he was on that farm from time to time down to the 
time or about the time that Mr. Kissinger moved away. 


JoHN H. Ruoaps (p. 851) “happened” to cross the Draper farm 
while going with one Lantz (not produced) on a fishing excursion. 

They stopped at the spring, and there witness noticed the spring 
freshly walled up “and a tin screen in the bottom.” Lantz said 
that that was pipe that they had laid for a ram to force water 
up to the house; saw a line of fresh ground where the pipes had 
been covered, or, at least, “was saitd.” 

Witness says the time was between the Ist and 15th of October, 
1876, and he undertakes to fix that time by reference to a specific 
job of work which he and Lantz were engaged upon together at that 
time, —the sledding of wood on the Kell tract. 
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Defendants undertook to and did prove by the testimony of Mr. 
Seidel (p. 848), who was Rhoads’s employer when he worked at this 
job, that it was going on at the time stated by the witness ; but Mr. 
Seidel and his books also show that Rhoads was engaged upon work 
o” the same character in 1878, 1879 and 1880, so that Rhoads’s date 
is evidently matter of mere arbitrary selection, he having lived just 
where he lives now for fourteen years. 

In their surrejoinder, defendants obtained from Joseph W. 
Rhoads, a brother of this John H. Rhoads (see p. 156, surre- 
joinder), testimony bearing a proper family resemblance. Joseph 
sees the same tin screen, and receives the same information. 

There was a tin screen employed in connection with the ram, to 
keep leaves and dirt from getting into the pipes, and complainants 
show by the testimony and books of Mrs. Exizs Crouse, in whose 
shop that screen was made, and that of Joun M. Vink, the work- 
man who made the screen, that it was made on the fourth day of 
November, 1878 (pp. 2467 and 2480, complts’ closing testimony). 


Defendants, having taken a line of proof intended to show that 
the work of preparation for the reception of the ram was going on 
until September or October, 1876, and the ram itself in and at 
work in October or November, 1876, found no difficulty or incon- 
sistency or impropriety in entering upon another line of proof, 
which, if it were true, would go to show that this ram, in the sum- 
mer of 1876, had been in and in operation long enough to be oul of 
order. 

~xamples of this are found in the testimony of Stites L. Fessier 
(p. 865, surrbtl), who testifies that about the middle of August, 
1876, he begun butchering at Marysville and continued the business 
for five or six months, and during that time pastured some sheep on 
a field on Mr. Kissinger’s place, and that, going up there on one occa- 
sion to see whether the sheep he had there on pasture were in the 
field or had broken out (it does not appear how he came to suspect 
that they might have broken out), he saw Mr. Kissinger engaged 
at the work of digging with a shovel, and Mr. Kissinger ¢old him 
that “ he was trying to fix theram. That he thought that the pipes 
leaked.” He says that Mr. Kissinger at the time was in his shirt 
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sleeves, without a vest on, from which it is to be presumed that the 
weather was warm. 

Mr. Fessler figures on the docket of the late Justice Fenn of Ma- 
rysville, the father of the squire, Wm. K. Fenn (defendants’ very 
zealous agent to procure just such evidence as this of Fessler, and 
in whose possession the docket is), as having been before the justice, 
and bound over for trial on a charge of embezzlement, the prosecutor 
having been another of defendants’ witnesses, Henry Gamber (see 
p. 1860 of the rejoinder). Defendants undertake to get over this by 
procuring and offering in evidence the ex parte affidavit of this Henry 
Gamber (p. 1862, rejoinder), in which affidavit Gamber states that 
he entered the prosecution in this case upon representations made to 
him by others, and which were not sustained upon the hearing before 
the justice, and that deponent was required to withdraw the said 
case and pay the costs of prosecution. 

We presume defendants find no difficulty whatever in the fact that 
the statements of Mr. Gamber are distinetly contradicted by the rec- 
ord of the justice’s docket, which states that Mr. Fessler was held 
in the sum of $200 for his appearance at court to answer the charges 
preferred against him. 

It seems to be a material part of the philosophy of defendants in 
this case that record and documentary evidence may be readily over- 
borne by oral testimony, provided only that there is enough of the 
testimony, or that it is positive enough. 

It is to be presumed that when Gamber made his affidavit he was 
ignorant of the contents of the justice’s docket, but defendants’ coun- 
sel and agent, who procured and produced the affidavit, were not. 


Epwarp L. GaAutt (p. 859) testifies that in the warm weather of 
1876 he happened to be on the Draper farm on a search for some 
cattle that had broken out of a field and got away, and there came 
across a person who was working at the ram, unscrewing it and tak- 
ing off the cap to clean it. Gault, being an accommodating person, 
says that he helped this man by holding a wrench to keep the pipe 
from turning. 

Gault also testifies that some of the ground in the neighborhood 
was dug up, and that he saw some o/d pipe lying in there, and that 


the »an said it was old pipe, and had leaked where the ground was 
dug up. 

This is another attempt, and a wretchedly weak one, to supply 
pipe for the ram before the pipe was bought for it in 1878, and that 
defendants should resort to such siuff on this point only serves to 
show to what desperate straits they were put. 

To make the matter worse, however, Gault was asked : — 


“QZ. 37. From this conversation about the ram, did you gather 
that he was the man who had furnished the ram to Mr. Kissinger, ‘or 
not ? 

“A. I could not positively say. 

“@. 38. Did you remember what your understanding or opinion 
was at the time upon that subject ? 


“A. No, sir.” 


This was a deliberate attempt to lead the witness to commit him- 
self to a statement that Drawbaugh, who is the man “ who furnished 
the ram,” was fixing and cleaning it in the warm weather of 1876 ; IN 
THE MEAN WHILE DRAWBAUGH{HIMSELF IS SILENT. //e knows whether 
or not the ram was put in in 1876, and whether or not the iron pipe 
which he himself laid or helped to lay was old pipe or new, and 
whether or not he was ever at the place under such circumstances as 
described by this witness Gault. His silence can be construed in no 
other way than as an admission that the stories attempted to be es- 
tablished by such wretched instruments as this fellow Gault are lies, 
and that Drawbaugh knew them to be so; and his knowledge is de- 


feundants’ knowledge. 


Witii1amM Hess (p. 946) says that in the fall of 1876, about the 
middle of September (x q. 34), he happened to be on the Draper 
farm with Bruner and Stiles Fessler, on what appears to have been 
a standard errand with witnesses of this class, to wit, looking after 
some sheep, and that while on the farm he saw the -ram, which was 
boxed up in the ground. He does not know whether it was running 
or not. So, according to Mr. Hess, the ram was in at a time when, 
according to the younger Cowens, the pipe for it had not yet been 
laid. 

Mr. Hess says he fixes his time as having been in the middle of 
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September, because (x q. 34) he had been setting rabbit boxes and i 
snares that day, and he never did any trapping until the middle of . 


September. 


He says (x q. 33) he was accustomed to set rabbit boxes and snares 
at that time. 
occasion for his alleged knowledge ; the common talk in the vicinity | 
supplied him with the year. The truth and the only truth in his | 
deposition, is when, in answer to x q. 53 asking him what else he 
remembers having noticed on the Draper farm that day, he replies, 
“{ don’t remember of having seen anything else but the sheep and 
the ram”: but he doesn’t remember that. 

The Bruner and the Fessler mentioned by Hess had both pre- 
viously testified for defendants (p. 807, and p. 821, supra); neither of 
them pretends to have actually seen the ram; and neither makes any 
allusion to having been on the premises in company with the other, 
or to having enjoyed the delectable company there of this fellow 


Hess. 


Henry SHAFFER (p. 872) deposes to lending Mr. Kissinger a 


This habit of his supplied the witness with a suitable 


pair of tongs in 1877, about harvest time. Being asked how near it | | 
was to the great railroad strike about the first of July, 1877 (q. 7), ss, 
witness clutches at the assistance, and says that “7 was about that . 
time, as near as I can tell.” Witness says Kissinger kept the tongs 
about half a day, and that when he borrowed them the witness asked 
him what he wanted with them; he replied, “to unscrew some pipe 
that was connected to his ram, he called it.” Witness, previously, in 
answer to q. 9, had said that he had no conversation with Mr. 


Kissinger when he got the tongs or when he brought them back. 
Witness has been car inspector at Marysville ever since 1560, 


and, on cross-examination, testifies that he has all along had, still 


has in his possession the tongs referred to. 
Of course, this is another case of arbitrary selection of time to suit 


the emergency. 


Henry GAMBER (p. 739) says he was in the butchering business 
at Marysville from February, 18/6, to the fall of 1877, avd that, 


on a certain occasion, he killed a calf for Mr. Kissinger (q. 21). 
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He first says this was Sept. 26, 1876, and that he gives the date 
from a book entry. On the next day, however, he reappeared, to 
say that the time was Sept. 26, 1877, and that, in making his 
former statement, he had been misled by his own book entry. He 
says that while at the Diaper farm on that errand, Mr. Kissinger 
took him over to the pipes, “and we looked at them, and he (Kis- 
singer) said it was a pity the ram did not work; then we walked on 
down to the ram.” He says the ram was in a hollow between four 
and five feet deep, was not covered over, and that the sides of the 
hollow were planked. 

It having been conclusively shown by Wagner’s testimony for the 
complainants that the ram pit was stoned in in November, 1878, it 
was, of course, highly necessary that this, and one or two other 
witnesses like him, who pretend to have actually seen the ram at 
an earlier period, should be very careful not to have the pit 
“stoned,” so, according to them, it was “ planked.” 

(X Q. 85.) The witness, being asked what pipes they were that 
Mr. Kissinger took him to look at, says they were about ten yards 
west of the house, or the door; they were the dead pipe that run up 
from the ram; and that he saw ten or fifteen feet of that lead pipe, 
may be. Didn’t pay any particular attention to it. 

It is sufficient to say that no lead pipe was, at any time, used in 
connection with the ram, and that even defendants have not under- 
taken the task of proving that there was. 

Mr. Gamber is the benevolent gentleman who at a later stage of 
the case came to the rescue of his fellow witness, Fessler, by fur- 
nishing an affidavit, which the justice’s docket shows to be untrue. 


One of the features of the surrebuttal was an undertaking to 
prove that in the year 1877 it was proposed by the Chestnut Grove 
Cemetery Association, of Marysville, to put an hydraulic ram in 
that cemetery, and that this proposition arose out of the fact that an 
hydraulic ram had been put in before that on the Draper farm. 

The witnesses called to establish this proposition were Joun S. 
Funk (p. 910), Ext W. Wise (p. 926), and Lewis W. Brapson 
(p. 969), all of them offi -ially connected with this Cemetery Associa- 
tion. Apparently, upon direct examination, the very strongest of 
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from a book entry. On the next day, however, he reappeared, to 
say that the time was Sept. 26, 1877, and that, in making his 
former statement, he had been misled by his own book entry. He 
says that while at the Diaper farm on that errand, Mr. Kissinger 
took him over to the pipes, “and we looked at them, and he (Kis- 
singer) said it was a pity the ram did not work; then we walked on 
down to the ram.” He says the ram was in a hollow between four 
and five feet deep, was not covered over, and that the sides of the 
hollow were planked. 

It having heen conclusively shown by Wagner’s testimony for the 
complainants that the ram pit was stoned in in November, 1878, it 
was, of course, highly necessary that this, and one or two other 
witnesses like him, who pretend to have actually seen the ram at 
an earlier period, should be very careful not to have the pit 
“stoned,” so, according to them, it was “ planked.” 

(X Q. 85.) The witness, being asked what pipes they were that 
Mr. Kissinger took him to look at, says they were about ten yards 
west of the house, or the door; they were the dead pipe that run up 
from the ram; and that he saw ten or fifteen feet of that /ead pipe, 
may be. Didn’t pay any particular attention to it. 

It is sufficient to say that no lead pipe was, at any time, used in 
connection with the ram, and that even defendants have not under- 
taken the task of proving that there was. 

Mr. Gamber is the benevolent gentleman who at a later stage of 
the case came to the rescue of his fellow witness, Fessler, by fur- 
nishing an affidavit, which the justice’s docket shows to be untrue. 


One of the features of the surrebuttal was an undertaking to 
prove that in the year 1877 it was proposed by the Chestnut Grove 
Cemetery Association, of Marysville, to put an hydraulic ram in 
that cemetery, and that this proposition arvse out of the fact that an 
hydraulic ram had been put in before that on the Draper farm. 

The witnesses called to establish this proposition were Joun S. 
Funk (p. 910), Ext W. Wise (p. 926), and Lewis W. Bragson 
(p. 969), all of them offi ially connected with this Cemetery Associa- 
tion. Apparently, upon direct examination, the very strongest of 


these witnesses was Wise; but it was Azs cross-examination which 
developed the untruth of the story. 

The first called was Jonn S. Funk (p. 910), who has lived at 
Marysville about nineteen years; is a member and president of the 
Chestnut Grove Cemetery Association; recollects that the associa- 
tion at one time contemplated putting in an hydraulic ram to force 
water from the run up to the cemetery. The reasons they did not 
do so were they came to the conclusion that they could not keep the 
boys from meddling with it; that it would be tampered with or 
destroyed, so they dropped the subject (q. 7). The question came 
up for consideration at one meeting of the association. Tnen the 
minute book is produced, containing an entry of a meeting held 
June 4, 1877, and among the proceedings were instructions to the 
superintendent to make an estimate as to probable cost of an hy- 
draulic ram. Mr. E. W. Wise was superintendent at that time. 


“(. 12. <At the time, was there or was there not any taik at the 
meeting about any hydraulic ram anywhere iz operation? 

“A. There was. 

“@Y. 138. What hydraulic ram was talked about? 

“A. One that Mr. George W. Kissinger had on the Draper farm.” 

“@. 14. According to my memory, Mr. Kissinger had spoken 
to several of the stockholders about having a ram. Mr. Kissinger 
had aram, and he thought it would be a good thing for the association 
to forve water up to the cemetery; that was what brought it before 
our meeting. 

“@. 15. Was it tre understanding at that meeting that Mr. 
Kissinger already had a ram in at the Diaper farm or not? 

“ | Objected to as leading and incompetent. | 

“A. Lt was our empression at the time. We understood such. 

“@. 16. Was it the understanding at the meeting that Mr. 
Kissinger’s ram had been recently put in, or that it had been put in 
some time before ? 

“ | Objection continued. 

“A. Wedid not know how long it had been in. I did not hear 
any of the stockholders say how leng.” 


Thus the attempt which is made, by leading questions, to strengthen 
the witness’s testimony, had the effect of weakening it, by showing 
that the witness had really no recollection whatever of either himself 
knowing, or hearing any one, at that time, state, as a fact, that there 
actually was an hydraulic ram in on the Draper farm at that time. 


t wre Oe Oe Oe teed . 


827 


It is shown that Mr. Kissinger had long contemplated getting an 
hydraulic ram, and it is highly probable that he may have recom- 
mended to the Cemetery Association to do the like ; and upon that 
foundation it is attempted to rear the present fabric, by dint of lead- 
ing and suggestive questions involving the very propositions to be 


established. 


Lewis V. Brapson (p. 969) testifies on the subject somewhat 
more strongly (q. 27 and 28), to the effect that “Mr. Wise said we 
ought to have a ram to throw the water up into the cemetery; he 
thought it would be very handy; he then referred to the ram at 
Kissinger’s.” 

“QQ. 28. If there was any general talk at that meeting of June 4, 
1877, with regard to the ram at Mr. Kissinger’s place, will you state 
so much as you remember of the talk, or the substance of it? 

“A. Part of the board objected at first that the ram at Kissinger’s 
did not work well. Then it was concluded that it had not fall enough 
in the ground to where the ram was situated ; that was the trouble ; 
they thought if the ram was put in at the cemetery it would work all 
right, and that they had plenty of fall.” 

Neither Mr. Funk nor Mr. Wise makes any such statement as 
this; on the contrary, Mr. Wise is made to say that he had seen Mr. 
Kissinger’s ram, and considered its operation satisfactory. 

Cross-examined on the subject (x q. 46 to 54), Mr. Brabson is 
unable to say who it was that spoke of the ram at Kissinger’s not 
working well; can name only one member of the board whom he 
is willing to swear took part in that discussion, and that one is 
EK. W. Wise, who certainly, according to his own story, cannot have 
made any such objection; says he himself opposed the project, 
simply because he thought that they could get alung without it. 
“Then Mr. Funk had something to say; suggested that they should 
see what the thing would cost first”; “cannot name any other mem- 
ber who took part in the discussion, or what he had to say on the 


subject.” 


Ext W. Wise; resides at Marysville ; is secretary of the Chestnut 
Grove Cemetery Association, and in 1877 was superintendent ; is 
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the person instructed at the meeting of June 4, 1877, to estimate 
the amount of probable cost of an hydraulic ram. 


“@. 15. Will you tell us what caused the subject of procuring 
an hydraulic ram to convey water to the cemetery grounds to come 
up for discussion and action at that meeting ? 

"A. It was owing to an hydraulic ram having been placed on the 
farm of Mr. Draper to force water from his spring to his residence, 
or house, rather; his farm adjoined the cemetery on the west. 

“@. 16. At the time of that meeting of the association, what, if 
any, personal knowledge had you in regard to Mr. Draper’s hydraulic 
ram ? 

* A. Having been up to see it some time prior to that, in the 
spring of the same year; I could not fix the date.” 


“@. 17. I saw it; it was in operation.” 
“X 75. It appeared to me to work satisfactorily.” 


Now it would seem from this, and it was intended, no doubt, that 
it should seem, not only as though the proposition to put a ram in the 
cemctery arose out of the supposed fact that there was one on the 
Draper farm, but more particularly out of the fact that Mr. Wise had 
been to see that ram; for Mr. Brabson testifies that the suggestion 
came from Mr. Wise. No doubt, also, it was desired to raise the 
inference that Mr. Wise’s visit to see the ram on the Draper farm 
was matter of design with reference to ascertaining the suitability 
of such an instrument for use at the cemetery. Mr. Wise, however, 
is not asked to make such a statement directly, for reasons which the 
cross-examination makes plain. 

Cross-question 61, asked to give a little more particularly his 
recollection of the time at which he was up on the Draper farm to see 
ther am, Mr. Wise answers, “ About the beginning of May, 1877.” 

It will be remembered that, according to the story of defendants’ 
witness, Meals, who was examined several weeks before Mr. Wise, 
in May, 1877, when he was working on the Kissinger farm, the ram 
was broken, and Cyrus Kissinger said it had got broken, bad got 
frozen late in the fall (see p. 809, supra). Mr. Wise asked (x q. 
62) whether he went there for the particular purpose of seeing the 
ram, answers, “Merely taking a walk and stopped there” ; that it was 
on a Sunday morning, and O. H. Miller was with him; that they 
merely went there for the sake of the walk.” 
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This, of course, is a complete negation of the supposition that Mr. 
Wise’s alleged visit to see the ram had any reference to the project 
of putting one in at the cemetery, or to Mr. Wise’s idea of putting 
one inthere. The supposititious connectioa between the two events, 
however, is completely dissolved by the following : — 

“xX @. 109. [understand you to testify that it was after, and in 
consequence of, this visit of yours to see the ram that you recom- 
mended the Cemetery Association to get one: is my understanding 
correct ? 

“A. Not necessarily so, from the fact that I knew of hydraulic 
rams long prior to that date. 

“X Y. 110. Iam not seeking to argue the point, but to inquire 
whether, as matter of fact, it was after and in consequence of your 
visit to the Draper farm and the examination of the ram that you 
recommended the Cemetery Association to get one ? 

“A. The subject was brought up at an annual meeting of the 
Chestnut Grove Cemetery Association after that time. 

“ {Answer objected to as evasive, and question repeated. | 

“A. It was not in consequence of that visit. 

"“X QY. 111. Thad suggested to the Cemetery Association the idea 
of getting the hydraulic ram for use in the cemetery several years 
prior to June 4, 1877. 

“X @Y. 112. And I repeated the suggestion in conversation with 
different members from time to time up to June 4, 1877.” 


This shows that the attempted association between the ram on the 
Draper farm and the proposition to put one in at the Chestnut Grove 
Cemetery is purely arbitrary, sheer invention. But the cross-ex- 
amination of Mr. Wise further shows that it was not, as he says, in 
May, 1877, and therefore before the formal discussion, at a meeting, 
of the proposition to put a ram in at the cemetery, that he made his 
visit to the Draper farm and saw the ram there, but was, in fact, at 
some time after November, 1878. 

“X QY. 92. Was the ram walled in with wood or stone or any 


other kind of a wall, according to your recollection ? 
“A. TL believe with stone, very rugygedly.” 


Now, it was in November, 1878, that Jesse Wagner stoned that 
ram pit, and defendants have been unable either to question that date 
or to find any one enterprising or reckless enough to stone that pit 
at any previous time. So much of an obstacle has Wagner's date 
been to defendants, that they have been compelled to imagine, or 
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have their witnesses imagine, a supposititious “ woeden” wall there, 
in order to give on air of truth and probability to their stories. 

This statement, then. of Mr. Wise, that when he saw the ram the 
pit was stoned up, is conclusive that he saw it after November, 1878, 
and this truth completely dissolves the fabric of falsity involved in 
this attempt to connect with the ram on the Draper farm the propo- 
sition to put one in at the cemetery. | 

But it was endeavored to use Mr. Wise in another way, to swear 
the ram on the Draper farm in, prior to 1877. Heis asked what steps 
he took to carry out, as superintendent, the directions of the meeting 
with regard to an hydraulic ram at the cemetery, and testifie- : — 


*“@. 19. ‘I measured the distances, and had Mr. Daniel Draw- 
baugh give me the cost’; Mr. Drawbaugh visited the cemetery and 
exumined the premises with me some time in July, 1877, as near as 
I can recollect.” | 

“@.22. I did not get Mr. Drawbaugh to come up from Milltown 
for that purpose. 

“(. 23. He, having some business with Geo. W. Kissinger, who 
lived on the Draper farm, in a financial way, called to see me, and 
handed me a bill against the said Kissinger, and asked me to collect 
it for him if possible. 

“@. 24. Do you remember what the bill was for? 

“A. For constructing or putting in an hydraulic ram was what it 
was for. The amount of the bill was $19.80.” 

Witness then goes on to say that he failed to collect the bill; 
tried to collect it, but failed. 

“Q. 27. Do you know what became of that bill? 

“A. I[BELIevVE I Gave ir TO Mr. DRAWBAUGH AGAIN. 

“(. 28. Have you searched among your papers for it the last 


“A. Idid. I was not able to find it.” 


Drawbaugh knows whether or not this bit of attempted proof that 
the Kissinger ram was in prior to July, 1877, is true or not. Mr. 
Wise places the bill which would determine the question in his 
hands, and Mr. Drawbaugh does not say that he hasn’t it. How is 
this silence to be construed? Only in one way: that Drawbaugh 
knows the allegation involved in this piece of testimony to be un- 
true, and in this case his knowlelge is the knowledge of defendants. 
It is a conclusive presumption that Drawbaugh has that bill, and 
that if that bill saw the light it would give the lie to this story. 
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The cross-examination of Mr. Wise shows conclusively that in 
July, 1877, when he says that Drawbaugh left this bill with him 
Jor collection, Drawbaugh was in Wise’s debt. Drawbaugh, on or 
about the first of April, 1876, bought a property in Mechanicsburg 
from this Mr. Wise, and gave Mr. Wise three judgment notes in 
part payment for the property, payable respectively in one, two and 
three years (Wise, x q. 118-x q. 123). 

Mr. Drawbaugh (see pp. 889-892, defendants’ record) has tes- 
tified about this transaction, and in connection with his testimony 
on the subject, documentary evidence was offered which shows that 
on the first of these notes, which was for $246.67, with interest, 
payable April 9, 1877, Drawbaugh paid $200 only, leaving $46.67 
due, and that the judgment on this note was not fully satisfied until 
April 6, 1878; so that, as matter of fact, in July, 1877, when, as 
Mr. Wise testifies, Drawbaugh left with him for collection the bill 
against Kissinger, Drawbaugh was actually in Wise’s debt for part 
of the amount overdue on one of these notes, saying nothing of 
interest. Mr. Wise was shrewd enough during the cross-examina- 
tion to perceive how unlikely it was that under such circumstances 
Drawbaugh would have left with him a bill for collection at the time 
he states, and he attempts to get over the difficulty by argument, 
not very distinguishable from jinesse. He says that the business 
of selling the property to Drawbaugh was not attended to by himself 
personally, but by his brother, and that he has no personal recollec- 
tion of what the condition of affairs was about the payment of these 
several notes; and at x q. 32, says, “If Mr. Drawbaugh owed me 
anything at that time, he owed it on a note which was not due at 
that time. If you owe me a hundred dollars and give me a_ note, 
you don’t owe the money until the note is due. In one sense 
you owe it and in another sense you don’t.” 

But the trouble is, that, as matter of fact, Drawbaugh was at that 
moment owing on a note overdue, and about this feature of the case 
Mr. Wise claims ignorance or forgetfulness. 

He admits, however (x q. 43), that when Drawbaugh left the bill 
with him for collection, he intended, tf he did collect it, to issue a 
check for the amount and send it to Drawbaugh. 

Without carrying the discussion further, it may be said, with con- 
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filence, that granting, for argument’s sake, that Mr. Wise, at a time 
when a man like Drawbaugh was in his debt, would receive a bill 
from him for collection with intent not to apply the amount if collected 
to the debt, but to transmit that amount to Drawbaugh, Drawbaugh 
himself would certainly not, under such circumstances, have left the 
bill with Mr. Wise, of all people in the world, for collection. The 
very pith of the story for the defence is, that Drawbaugh is a man 
who is, and has been perpetually, on the ragged edge of abject pov- 
erty. Such men, desiring to collect money for their own use and 
behoof, are not in the habit of utilizing their creditors as collectors. 

It appears from Mr. Drawbaugh’s own testimony, and from Mr. 
Wise’s testimony (x q. 113), that the debt on the Mechanicsburg 
property was fully discharged in the spring of 1879, and it was after 
that time, if at any time, that Drawbaugh left the bill against Kissinger 
for collection. 

Mr. Wise himself finally became convinced of this self-evident 
proposition, and that his testimony for defendants had been a griev- 
vus error, for he took the stand for complainants in their rejoinder 
(see p. 2330). In that deposition he says (q. 2) that his present 
recollection is that he was mistaken as to the time at which he 
had s‘en the ram on the Draper farm in operation ; because, it hav- 
ing been walled, and it appearing by the record that it was walled in 
in November, 1878, it could not have been walled in in 1877. 

“(. 3. He says that his recollection still is that Mr. Drawbaugh 

v : ings : ; . - 
was at Marysville and visited the cemetery with him in the summer 
of 1877; but (q. 4) that it could not have been at that time that 
Drawbaugh lett the bill against Kissinger for collection, but at some 
later time, and (q. 5) he states that while he has been living at Marys- 
ville Mr. Drawbaugh has been at his store a number of times.” 

“@. 6. He siys that when he testitied for defendants, he did not 


know that Jesse Wagner had testified and had produced his book 
with an entry of the walling up of the ram in November, 1378.” 


Of course he did not. Defendants were not in the habit of ex- 
posing their witnesses to such disturbing influences. 

With this falls entirely to the ground a very prettily concocted 
fabric, because, fortunately, it referred to events of a nature, and occur- 
ring under such circumstances, that it was possible in the nature of 
things to demonstrate its untruth by direct and positive evidence. 


— 
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Another little group of surrebuttal testimony requiring brief con- 
sideration is that by which it was a tempted to show by the work- 
men, who, in August and September, 1877, built a porch and ob- 
servatory for the house on the Draper farm, that the ram was in at 
that time. The witnesses forming this group are Lewis W. BrRABson 
(p. 969), already referred to in connection with the cemetery mat- 
ter; W. L. Taytor (p. 1042); G. W. Ruoaps (p. 1048); and 
GEORGE CuRTICE STRINE (p. 995). 

Brabson and Taylor are carpenters, who, together, did the wood- 
work on that job, and testify that during the few days that they were at 
it they took their meals at Mr. Kissinger’s. Brabscn testifies (q. 19) 
that “one day when they sat duwn to dinner there was not water on 
the table, and Mr. Kissinger asked where it was, and Mrs. Kissinger 
said one of the girls had just gone to the spring to fetch a bucketful 
of water for the table. Mr. Kissinger seemed to be a little cross 
because the water was not there, and made the remark that the watcr 
that the ram forced up was not fit to use, it was so warm, and that 
they carried their drinking water from the spring.” 

He is then asked whether while at work there he went down to 
see the ram, and he says he did not, because it was no curiosity to 
him. “I had seen them put in when I was quite young.” 

He then says, however (q. 23), that while he was at work at Mr. 
Kissinger’s, he heard the thump of the ram. This is pretty weak 
stuff at best, —a supposed recollection of eight-year-old talk, and a 
supposed recollection of having heard a noise, which the witness 
chooses to think was the thump of the ram. This is said to have 
been in September, 1877. It was in that very month, accord- 
ing to the witness, GAMBER (p. 739), that /e was on the premises, 
and the ram was out of operation, and Mr. Iissinger lamenting that 
wt was a pity that the ram didn't work. | 

It is well that it is not necessary to inquire where the truth is amidst 
such incongruous stuffas this, because of the conclusive nature of the 
proof that none of it Is true. 

It appears from Mr. Brabson’s testimony in cross examin:tion 
(see p. 979) that at different times between October, 1878, and 
April, 1879, he sold and delivered coal to Mr. Zimmerman, Mr. 
Kissinger’s son-in-law, and that he personally went to the premises 
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with two of these loids of coal, which of them he does not remember. 
As the ram was in, in and after November, 1878, it may have been 
on one or other of these occasions that he heard the thump of the 
ram, and this is about the only possible charitable explanation of his 


testimony. 


W. L. Taytor (p. 1042) does not testify with Mr. Brabson either 
to Mr. Kissinger’s complaining of the bad habit of the ram of deliver- 
ing nothing but warm water, nor to hearing the thump of the ram, but 
covtents himself (q. 13) with the bald assertion that the ram was 
in and in working order, which is directly contradictory of Gamber. 
How he came to think that he knew this does not appear; that he 
does not know it is shown by the conclusive proof that the ram was 


not in, and in working order at that time. 


Gro. W. Ruoaps (p. 1048) testifies that he helped one Strine 
to tin the porch in the fall of 1877, and also that in the fall of 1876 
he worked at Mr. Kissinger’s at cutting off corn, working at that 
with Calvin Keim. He says that while engaged at this work of 
cutting off corn he got water for washing his hands and other pur- 
poses out of a barrel that stood under a pipe, and that he did the 
same in the fall of 1877 when working on the tinning job, and he 
further says that in the fall of 1876 Mr. Kissinger fold him that the 
water that came through the pipe was forced up by a ram. He 
never saw the ram but, — 

*Q. 26. Did you ever hear the ram in operation that you 
remember? 

“( Objected to as leading. | 

"A. i106, er." 

Mr. Rhoads further testifies (q. 31) to having seen Mr. Zimmer- 
man hauling iron pipes from the village up towards the Draper farm 
in 1878. It has already been pointed out that in complainants’ origi- 
nil record (p. 555) the date of Drawbaugh’s order to the station agent 
to deliver the pipe to Mr. Kissinger is incorrectly printed Sept. 26, 
1878, the true date being Sept. 6. This sufficiently accounts for 
what follows in the testimony of Mr. Rhoads. | 
He is asked how he happened to see Mr. Zimmerman hauling those 
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iron pipes, and answers, “I just came out of Mr. Strine’s shop, acd 
Was going up to a place near the mansion house where there were a 
lot of men who had come to look for a place for a penitentiary.” 

The date of the visit to Marysville of the commission to select a 
site for a middle penitentiary was Sept. 27, 1878 (see W. B. Hart, 
p. 1130, surrbtl). Mr. Rhoads’s little story seemed to fit in with this 
concatenation of dates excellently well. Drawbaugh’s order, as 
wrongly printed in complainants’ record, was Sept. 26; so Mr. 
Rhoads sees Mr. Zimmerman hauling the pipe the next day, Sept- 
27,—very natural and proper! But unfortunately the true date of 
Mr. Drawbauglh’s order is Sept. 6, and it was on Sept. 10 that Mr. 
Zimmerman came to the station, paid the freight on the pipe and 
took it away, as is shown by an entry in the cash bovk of the 
station agent (see p. 2491, complts’ closing proofs). 

Furthermore, it appears from the records of the railroad company 
(for which Mr. Zimmerman, in September, 1878, was working), 
that on the 27th of that month he worked full day’s time. By the 
same records it appears that on the 10th of that month he was absent. 
It follows that Mr. Rhoads did not see Zimmerman hauling the iron 
pipe on Sept. 27, 1878, and that his story is a deliberate falsehood. 


Geo. CurTICE STRINE (p. 995) testifies in substance that he had 
an account against Kissinger for work done and material supplied, 
and among other things for the tinning of the porch in September, 
1877; and that on the 19th of November, 1877, Mr. Kissinger paid 
him three dollars on account, as a consequence of his having made a 
dunning visit to Mr. Kissinger a few days before that. 

According to Mr. Strine, while on this dunning visit he saw the 
hydraulic ram (q. 34), and he and Mr. Kissinger had conversation 
about it. Among other things, Mr. Kissinger told him that the feed 
pipe was made out of timber, such as round logs bored out, and that 
they did not work well (this is the sole charge to be found in all the 
case that there was any trouble with the wooden pipe); that they 
leaked at the connections or had burst; that etther Mr. Draper or 
Mr. Drawbaugh was to send pipes there for that purpose in place of 
those wooden pipes. 

There is no pretence that there was at any time either occasion or 
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proposition to replace the wooden pipes with others. Strine says he | 
asked Mr. Kissinger when the ram was put in, and (q. 35) that Mr. 
Kissinger told him it was put in last fall. Said he, “It has been in 
since last fall. He also told me who put it in there.” 

Then (q. 36) witness proceeds to tell very much the same story 
about the iron pipe that afew moments before he hid about the 
wooden pipe. He says, “ Kissinger told me the iron pipe was out of 
order ; that at first, when it was put in, it was second-hand pipe, and 
that the joints did not fit well.” 

Now, if it were a fact that the iron pipe first put in with the ram 
were second-hand pipe, Drawbaugh knows it. Why doesn’t he take 
the stand and say so? If it be true, he no doubt knows where the 
second-hand pipe came from. How is it that the source of that 
second-hand pipe has not been developed? If Mr. Kissinger had 
had in use, in connection with the ram, several hundred feet of second- 
hand pipe, how is it that defeadants have not been able either 
to show where it came from or what became of it? The story is 
simply a lie; Drawbaugh knows it to be so, the defendants know it 
to be so, and they devolve the task of insinuating this falsehood upon 
such instruments as Strine. 

To give further point to his story, Mr. Strine is led to testify 
(q. 40) that, at Mr. Morley’s store in Marysville, on an evening 
after these supposed occurrences, he heard Mr. Kissinger complain- 
ing about some pipes that he was expecting to have sent there by rail 
that did not come ai the time they should have. 

Mr. Striae’s whole story, so far as the matter of time is concerned, 
rests upon the assumption that he never, after November, 1877, 
visited Mr. Kissinger te try to get money. He says he did fre- 
quently apply to Mr. Kissinger, but that it was when he would 
happen to meet him in Marysville; and that he does not REMEMBER 
of calling at his house to see him but the one time. 

The cross-examination shows that Mr. Strine has a remarkably 
bad memory for everything but the story he is called to tell. His 
answers to x q. 49, 50, 52, 53, 56, 59, 60, 61, 62, 63, 64, 
~ 73, 76, 78, are all statements that he “does not remember,” “ can’t 
wecollect” this, that and the other thing, — which he certainly q 
shod have been able to recollect fully as well as the story of his 
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examination in chief, since the questions which elicited these answers 
refer very largely to matters of immediate interest to himself. 

When asked (x q. 83) when, according to his recollection, he was 
last on the Draper farm, be replies, “In the year 1879, I guess. I 
was on the mountain part gathering roots, such as sassafras, tearoot 
and small chestnut-trees.” 

Asked whether that was before or after he went to Mr. Kissinger’s 
place to attend a sale, he says “ after.” 

In point of fact, Kissinger’s sale was in 1880; so that when he 
does remember, he remembers wrongly. 

It only remains to make brief mention of two or three scattering 
depositions in the surrebuttal. 

Mr. and Mrs. Davin WEBB (pp. 708-10). — These witnesses sim- 
ply depose to the undisputed fact that, in the spring of 1875, David 
Cowens laid wood pipe upon his premises. Webb was at that time, 
and down to November, 1875, living on Cowens’s farm; he was 
down at the Draper farm once or twice in the winter; and says, 
that while he lived on Cowens’s place, he remembers nothing of Mr. 
Kissinger’s getting an hydraulic ram, or boring any wood pipes, — 
a pretty sure indication that at that time there was not even so much 
as talk going on, on the subject. 

JOHN K. Ketm (p. 893) worked for a Mr. Crossley, on the 
Fenn farm at Marysville, from April, 1877, to April, 1878. While 
living there, helped to thresh and put out seeding for Mr. Kissinger 
on the Draper farm. While so working got his meals at Mr. Kissin- 
ger’s. The family got their water at the spring, and (q. 9), to the 
best of witness’s knowledge, it was carried in buckets; (q. 10) 
heard them say it was brought in pipes at some time; saw a pipe 
that came up from the ground, close by the house, that witness 
reckoned was for that purpose, —a round pipe, something like an 
elbow; don’t know just what material; what all pipes are made of, 
he guesses (q. 17); at our meals, the women were saying it was 
out of fix. 


“(. 18. That what was out of fix? 
“A. To the best of my knowledge, the pipe that was to carry 
the water to the house.” 


“(Y. 20. Was not informed at that time by what means the 
water was led, or caused to flow, or forced through the pipes, that 
I recollect of.” 
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The only piece of competent evidence in all this is the witness’s 
statement that, in the year 1877, the family were bringing water up 
from the spring in buckets; and this is evidence for complainants. 

Furthermore, it secms that witness, working on the place in 1877, 
as he says, neither saw any hydraulic ram nor had any kind of knowl- 
edge of any; and ¢hat is evidence for comp'ainants. 

Witiiam W. Snyper (p. 1066).—This man’s testimony has been 
considered in complainants’ main brief (p. 686). He was called for 
the express purpose of contradicting a specific statement of com- 


plainants’ witness, Jumes F. Zimmerman, and the result of his 


examination was to completely vindicate Mr. Zimmerman, and place 
Snyder himself in a most unenviable position. 

STePpHEN H. Moruey (p. 1120) saw the hydraulic ram on the 
Draper farm; does not remember whether it was 1876 or 1877; 
about October, some time; never saw it after that. Founds his 
selection of time upon the queer reason that, before April, 1878, he 
was living in one house in Marysville, and since April, 1878, has 
been living in another house; and thinks it was while living in the 
first house that he went to see the ram. 


This deposition formed a fitting close to defendants’ surrebutting 
proofs, which consist simply of an endeavor to overcome the irre- 
sistible logic of facts by a massof oral testimony setting forth what 
purport to be the “independent” recollections of casual witnesses. 

No one who had anything to do with the hydraulic ram, or who had 
any real substantial reasons for recollecting the time, was called ; the 
man Drawbaugh, who should know the whole truth about the mat- 
ter, was not called, and we have the right to suppose that he was not 
called because he did know the truth. 

The closing of the rebutting proofs left the case precisely where 
it was before they were opened, so far as regards the weight of 
evidence proceeding from the persons who ought to know, and from 
contemporaneous documentary evidence. 

Lhe bills produced by complainants, showing the purchase and arri- 

ral at Marysville of iron pipe for the ram, and that these events oc- 
curred in the summer and fall of 1878, are CONCLUSIVE as to the time 
at which the ram went in, unless the defendants could show the pur- 
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chase, arrival, use and discarding of some previous pipe, by positive 
evidence worthy the name. This they were not able even to try to do, 
and complainants’ documentary evidence remains unanswered. 

The only result, therefore, of defendants’ surrebuttal has been to 
show that where a party is disposed to take such a course, he can 
collect almost any amount that he may like of oral testimony to an 
absolute untruth. Had Kissinger obtained, in 1875 or 1876, several 
hundred feet of iron pipe, or pipe of any other material, used it for 
two years or so, and at the end of that time discarded it and sub- 
stituted other pipe, the defendants would have had no difficulty 
watever, at such a place as Marysville, in finding satisfactory evi- 
dence of these facts, yet all they have been able to do in this direc- 
tion is to obtain from three of their witnesses lying or mistaken 
statements to the effect that at such and such times prior to 1878 
Kissinger alluded to some apocryphal pipe as being o/d. Draw- 
baugh of course knows, and, he knowing, defendants know, that the 
iron pipe of 1878 was for the ram, and that it was the first pipe used 
for the ram. Drawbaugh’s silence is an admission on the part of 
himself and his associates, the defendants, of such knowledge, yet 
they deliberately go to work and procure and produce a mass of 
testimony, the falsity of which, and their knowledge of its falsity, 
are completely demonstrated by this documentary evidence as to the 


pipes, and the failure to answer it. 


It is especially to be noted in connection with the whole plan 
of the surrebuttal, that it involves the acceptance by the defend- 
ants of the test adopted by complainants, in their proofs, of the 
accuracy or inaccuracy of the witness Draper’s deposition, as to 


the all-important question of téme. The material time involved, of: 
course, is that of the visit of Draper and Kissinger to Draw-. 
baugh’s shop; but this was a purely personal transaction, leaving 


no permanent traces behind it, and necessarily rests upon the recol- 
lection of the parties concerned, to wit, Draper, Kissinger and 
Drawbaugh. Draper says one thing, Kissinger says another; the 
third party, Drawbaugh, 7s stlent. His interest would not have 
allowed him to remain so had he known or even thought, or been 
willing to run the risk of swearing that he knew or thought, that 
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Draper was right and Kissinger wrong. But Draper’s seemingly 
very positive impression that the interval of time between the 
ordering of the ram and the putting it in was not more than one 
season, if so long, made the time of the putting in of the ram a 
question of decisive materiality ; and when the complainants’ proofs 
showed that that event happened in the fall of 1878 instead of the 
spring or summer of 1875, as Mr. Draper thought or affected to 
think, his testimony was very conclusively disposed of. 

The surrebuttal was a tacit admission of this. It treats the 
question of the time of the putting in of the ram as a deczszve ques- 
tion, and undertakes to vindicate Mr. Draper by showing that the 
ram was in at a period very much earlicr than that stated by Mr. 
Kissinger and the members of his family. 

It did not at this stage of the case, as at a later stage, occur to 
the defendants to have their witness Draper admit that he was mis- 
taken as to two thirds of his testimony, and insist that, as to the 
remaining third, he was right. Mr. Draper was not recalled in the 
surrebuttal to modify his former testimony in a single particular, as 
of course he would have been if the defendants had thought that 
their surrebuttal testimony iuvolved any serious departure from any 


of his original propositions. It was reserved for a still later — the 


very last— stage of the case, when the fabric erected in the surre- 
buttal had been completely overthrown by complainants’ rejoinder to 
bring Mr. Draper upon the scene again to say that, of all his prior 
testimony, that fraction only which happens to be useful to defend- 


ants, is right. 


In their rejoinder, the complainants, besides calling those of de- 
fendants’ surrebuttal witnesses, who, having innocently fallen into 
error, were honest enough to come forward and say so (and whose 
testimony for complainants has been considered in connection with 
that which they gave for defendants in surrebuttal), called quite a 


number of other witnesses, tg whose iestimony reference may be 


made : — 
Rev. G. E. Zenner, 1838; Rev. J. J. Kerr, 1872, rejoinder, 
both testify that during the year 1878, prior to November, they had 


occasion to visit Myr. Kissinger at his house, and neither of them saw 
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any hydraulic ram nor any signs of such a device, but did hear Mr. 
Kissinger speak of the difficulty of getting water from the spring, 
and express his expectation of getting over the difficulty by means 
of an hydraulic ram. 

Mr. Kerr, in cross-examination, testifies (x q. 55) that on the oc- 
casion of one of his visits to Mr. Kissinger, that gentleman came in 


and apologized, stating that he was at work getting ready for the 


hydraulic ram. That, Mr. Kerr says, was at one of his later visits, 
either the last or the next to the last, about the beginning of OcTOBER, 
1878. 

Mrs. THomas Draper (p. 1880), wife of defendants’ witness, 
Thomas Draper. This lady testifies that she visited the farm at 
Marysville with her husband in November, 1877, and fixes that time 
beyond question (q. 4-7). 

Never visited the farm at any other time while Mr. Kissinger lived 
there. Stayed there four or five days; family brought their water in 
buckets from the old spring house ; DON’T THINK THERE WAS ANY RAM. 

“X Y. 33. During that visit did Mr. Draper drive away any- 
where with Mr. Kissinger? 

“A. I think he did.” 

As it was at this visit that Mr. Kissinger says he and Draper went 
to Drawbaugh’s to order the ram, defendants thought it indiscreet to 
push the inquiry further at that time. 

Miss VireintA M. E. ORAPER (p. 1286), daughter of Thomas 
Draper, visited the farm at Marysville with her father zn WNo- 
vember, 1878. The date is fixed by documentary evidence (see 
p. 1887). Witness was never at the farm at any other time during 
Mr. Kissinger’s occupancy of it. During that visit there was an 
hydraulic ram on the place, The werk did not look to witness to 
be complete. The pipe was not in the ground. The end of it wa 
propped up on pieces of board, and no upright piece was on to 
throw the water cut. 

QO.12, Witness was in the yard with one of the girls, and Myer 
Kissinger drew her attention to the ram, and showed her how the 
water came up, “and I remember asking if they had been bringing 
water up the hill all this long time, and he said they had.” 
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did not want tosee her. Witness said he did; went into the house, 
saw the young lady and had a conversation with her. Never saw 
Miss Draper at Mr. Kissinger’s at any other time; this was the only 
time she was up, to witness’s knowledge (q. 33, 34). 

(Miss Jennie Draper testifies that she was with her father visit- 
ing the Marysville farm in November, 1878; and that that was the 
only time she was there during Mr. Kissinger’s tenancy.) 

The desciiption given by Mr. Foulk of the condition of affairs 
about the ram, tallies exactly with Miss Draper’s recollections on the 
same subject. 


The testimony of Mr. Draper’s wife and daughter, and of his 
agent, Mr. Foulk, forms in itself a complete chain of proof that the 
hydraulic ram was not on the farm in November, 1877, and had been 
just put in in the early part of November, 1878; while the statement 
of Mr. Foulk as to what Mr. Draper said in the fall of 1877, when the 
objections of Mr. Foulk’s son-in-law to renting the place were made 
known to him, shows pretty conclusively that at that time the ram 
had not been ordered. 

Mr. Draper was subsequently put upon the stand by defendants, 
and did not undertake to contradict or to modify in the least par- 
ticular any of the specific statements made by these witnesses. 

HerMAN J. EPPLER (p. 2175, rejoinder). — This witness is one of 
great importance, not only from the nature of the testimony which 
he gives, but even more from that of the documentary evidence which 
he produces, and which defendants have neither questioned nor ex- 
plained. 

It was incidentally shown, during the course of the cross-examina- 
tion of Mr. Eppler, that this documentary evidence had been in- 
spected, and copies of it taken by one of defendants’ counsel, several 
months prior to the commencement of the taking of defendants’ surre- 
buttal testimony. That with this knowledge defendants did not call 
Mr. Eppler is easily understood; but it is very hard to understand 
how, with that knowledge, they could bring themselves to undertake 
to establish such a story as the surrebuttal was designed to prove. 

Mr. Eppler’s testimony, in substance, is that he lived at Marys- 
ville from 1862 to 1882, March (q. 23), and from the 8th of 
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March, 1877, to about the latter part of January, 1882, acted 
Draper’s agent at Marysville, to take care of his property there. 
The letter and the power of attorney making Mr. Eppler agent 
are produced, and printed copies of them appear on p. 2176, rejoinder. 
There had been a verbal agreement between Messrs. Draper and ' 
Kppler as to this agency about a month or six weeks before the 
date of these papers, that verbal agreement having been come to at 
Marysville, at Mr. Eppler’s shoe store. 
(Q. 12.) Witness saw aram on the Draper farm in 1878. (Q. 
13.) When witness was appointed agentin March, 1877, there was no 
ram there. The ram was put in (q. 14) the second year that wit- 


' ness acted as Mr. Draper’s agent. Witness produces (q. 15, 16) 
[ two documents, one a letter written and signed by Mr. Draper, and 
i addressed to Mr. Eppler, and dated Dec. 18, 1877; the other, an 


agreement dated Dec. 4, 1877, and executed by Thomas Draper and 
George W. Kissinger, the agreement being for a lease of the Dra- 


per farm at Marysville to Mr. Kissinger, on shares. Printed copies 
of these documents appear on pp. 2178 and 2179 of the surrejoinder, 
and no question is made as to the authenticity of either document. 
The letter is of such importance that we deem it well to give here a 


full copy of it. 


Maeno3i, Dee. 18, 1877. 
Mr. HerMAN EPPLER: 


Dear Sir, — Inclosed I return the Agreement for Kissinger with 
the stock claus intirely left out. The understanding between him 
and me was, that I was to find one-half the corn to feed them. My 
only object was to feed the grain on the farm, so as to improve it. 
But if Kissinger don’t like that, all right with me; and if he won’t 
sign this agreement, he can stay under the old agreement and pay a 
: certain Rint; and if he don’t like that, I think the Farm ean be 
Rented to Esqr. Foulk’s son in law, Mr. Wallace. Avtssinger could 

\ pay all his rents in improvements if he would. The Ram to throw up 
the water he was to put in; and the Barn wants repairing. There 
needs a back Poarch & smoke house And Privy. He could haul the 
stone, do the carpenter work, and change around so as to have but 
little money to pay ; but I must have my rents in some way. I can’t 
aford to keep the property and get nothing for it. I think I am as 
easy satisfied as anybody could be, but must have my rents somehow. 
Write to me at once and let me here what he does. 

The calculation is now that my vessel will go to Philadelphia next 
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trip. If she does you may look for the Oysters about the middle of 
next week. 
_ We are all well as usual. 


Ever Truly THOMAS DRAPER. 


The words which we have italicized, read in their place in the 
letter, speak for themselves. Mr. Draper could not have so written 
on Dec. 18, 1877, if at and before that time there was an hydraulic 
ram on the premises. This paragraph in one of his own letters 


completely destroys his own story. 


The lease agreement referred to, and which is in evidence as 
“ Draper-Kissinger lease on shares, December 4th, 1877,” provides 
that from and after the first day of April, 1878, Kissinger is to pay 
rent in a share of the produce of the farm. Previously, Kissinger 
had been under a money rental. 

Mr. Eppler testifies that Mr. Draper was at his Marysville farm in 
the early part of 1877, before sending the power of attorney to 
Eppler, and (q. 41) that he was there again in November, 1877; and 
he fixes the time of this last visit by reference to a charge on his 
book dated Nov. 12, 1877, for a pair of shoes sold to Mrs. Draper 
at that time, a fact to which Mrs. Draper herself testifies (p. 1881, 
q. 8, 9. 

The fact that Mr. Draper visited his Marysville farm in Novem- 
ber, 1877 (proved not only by Mr. Eppler, but by Mrs. Draper), 
and the subsequent making of a new lease agreement between Draper 
and Kissinger in December, 1877, indicate how possibly Mr. Draper 
may have fallen into error in his original testimony as to the date of 
the visit to Drawbaugh’s shop. Reference to that testimony shows 
that he connected the visit with the leasing of the property by Mr. 
Kissinger, and that he associated the occurrence with the original 
lease in April, 1874. The visit to Drawbaugh’s shop being associated 
in Mr. Draper’s mind with the matter of a lease to Kissinger, it 
would not have been a very unnatural mistake to associate that with 
the first lease made in 1874, which was in fact connected with the 
second lease in the fall of 1877. 

The visit to Drawbaugh’s shop, whenever it was, was while 
Mr. Draper was visiting his Marysville farm. That he visited the 
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farm in the fall of 1877 is a fact established beyond a doubt, but 
that he visited that farm at any time during the year 1874 is a mat- 
ter which rests entirely upon his own say so, while Kissinger testi- 
fies that he cannot find a trace of Draper’s having been there in that 
year. Furthermore, when it comes to consider Mr. Draper’s testi- 
mony in surrejoinder at length, it will appear that he gives no satis- 
factory reason whatever for the allegation that he was there in 1874. 
It does not appear to be with him a matter of actual memory, but 
purely of argumentative inference. _ 

The record shows not only that Draper was at his farm in No- 
vember, 1877, but that during that visit he and Kissinger were 
negotiating, and immediately thereafter effected, a new lease agree- 
ment. This presents a charitable explanation of Draper’s original 
error. 

Mr. Epp'er also testifies to the visit of Mr. Draper in the fall of 
1878, and says that it was during that visit that he (Eppler) first saw 
the ram; that it had been in then but a short time. Witness was 
not up there while they were actually at work setting the ram. Mr. 
Kissinzer had told him that they were putting it in, and wanted him 
tu come up and see them working at it, but witness could not go, 
because it was election day, and he wanted to go to the election, and 
try and collect some money from parties whom he was likely to meet 
at that time (q. 28-32). 

Tne fact of Mr. Draper’s visit in November, 1878, is further es- 
tablished by the production of three promissory notes, payable to 
Draper’s order, signed by Kissinger and witnessed by Mr. Eppler, 
and which notes, Mr. Eppler states, were filled out by Draper and 
signed by Kissinger and himself at his store at Marysville (q. 33-38). 

Another important piece of testimony given by Mr. Eppler is that 
while out gunning, in the latter part of 1877, along towards the close 
of the holidays, as near as he can get at it, in December (with his 
brother, Simon G. Eppler), on the way they came through some 


~ young chestnut timber belonging to Mr. Draper ; found that some trees 


were cut; that he thereupun, as Draper’s agent, went down to see 
Mr. Kissinger and inquire who cut those trees. Found Mr. Kissinger 
at the barn, and Mr. Kissinger said that he cut them for pipes or 
spouting for the ram; something to that effect (q. 20-27). About 
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two weeks after that witness saw some of these timbers on Mr. Kis- 
singer’s place; one or more of them was bored, and the auger was 
inone q. 23). 

Still another important statement by Mr. Eppler is, that on one 
occasion Mr. Draper and Mr. Kissinger stopped at his shoe shop, at 
Marysville, and told him that they were going over to order a ram 
to throw water up to the house, and that this was while witness was 
acting as agent for Mr. Draper (therefore, after March 8, 1877). 

Mr. Draper, witness says, was not in the habit of visiting his 
store before that time. Witness began to keep the store Jan. 11, 
1876 (q. 44-49) ; so that the incident could not possibly have hap- 
pened before that date. 


Defendants paid the tribute to witness’s importance, of subjecting 
him to an extraordinarily long cross-examination, lasting an entire 
week, and covering about one hundred pages of the printed record. 
The general object of the cross-examination, apart from the attacks 
insinuated, rather than directly made, upon his good faith, seems to 
have been to show that witness had, at a former time, made to 
defendants’ counsel statements inconsistent with those of his direct 
examination, regarding the time at which he began to act as Mr. 
Draper’s agent, and regarding the time that the ram was put in; and 
that, in the mean while, he had forgotten having made such state- 
ments. 

This might be of some importance were Mr. Eppler’s testimony 
mere matter of arbitrary memory, but, as it happens, Mr. Eppler’s 
dates — the important element which gives vitality to his testimony 


are fixed by documentary evidence which the defendants have not 
ventured to assail; to show that at some time, when Mr. Eppler 
had not these papers by him to refer to, he made statements 
as to dates which the papers, when referred to, show to have been 
incorrect, is simply to illustrate the fallibility of the human mem- 


ory, especially on the subject of time, when it is left to its own | 


devices, and has no artificial aids; and a demonstration of tbis kind 
is the last thing which the defendants can afford. 

Counsel was armed, for the purpose of this cross-examination. with 
two written statements, which, it seems, he had procured from Mr. 
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Eppler in June, 1883, during a visit which he paid to Mr. Eppler at his 
place in Baltimore. These statements are in evidence as “ Exhibit 
Eppler-Hill Statement,” and “ Exhibit Eppler-Hill Statement No. 2” ; 
they bear the same date (June 27), and appear to have been made 
during the same visit. They are not tn the handwriting of the 
witness, save as to the signature, but in that of the counsel ; and the 
record shows that they were obtained from the witness during the 
absence of the documentary evidence which would have guided bis 
recollections, and at a time when he was greatly troubled in mind, 
and physically exhausted, owing to the long-continued sickness of 
his wife, who died in the following month (x 505). 

The making of these written statements seems to have slipped the 
witness’s memory, — a fact quite sufficiently accounted for by the 
circumstances under which, and the manner in which, they were pre- 
pared. Counsel thought it proper and decent to keep these state- 
ments in his pocket until after he had cross-examined the witness, 
as to their contents, for one or two days, and could produce them 
with what seemed to him the best dramatic effect. 

In the first of these written statements, Mr. Eppler is made to say 
that, “in the written agreement between Thomas Draper and George 
W. Kissinger, dated not later than April 1, 1877, as I remember it, 
there was a clause to the effect that said Kissinger was to keep the 
ram in repair.” In point of fact, the agreement is dated Dec. 4, 
1877, and there is nota syllable in it about the ram, though there 
is a general provision that Kissinger shall keep the farm and its be- 
longings in good order and repair. 

In the second written statement, which seems to have been an 
addendum, brought about by conversation subsequent to the writing 
of the first, Eppler is made to say that “the agreement was dated, 
‘I think,’ either in January or April, 1877; and contained a refer 
ence to an hydraulic ram; one of the letters referred to the hydrau- 
lic ram, and the others may have contained references to said ram, 
but I do not remember whether they did or not. I think the letter 
referring to the ram was dated some time in 1877.” 

Mr. Eppler’s recollection that one of the letters referred to a 
ram, and that that letter was dated some time in 1877, was quite cor- 
rect. The Draper-Eppler letter—the only one referring to the 
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ram — is dated Dec. 18, 1877; so that the only real mistakes in- 
volved in these written statements are as to the date of the Draper- 
Kissinger lease agreement, and as to its containing a reference to an 
hydraulic ram, — mistakes not at all extraordinary, when the witness 
was called upon during a brief and casual interview to recollect the 
relative dates and respective characteristics of a number of absent 
papers, made at different times. 

That, under the circumstances appearing on the face of the cross- 
examination, Mr. Eppler, in hurriedly recalling, or trying to recall, 
several transactions and their respective dates, should have con- 
founded the date of his own appointment as agent with that of the 
new lease agreement between Draper and Kissinger, and should 
have imagined a reference to the ram in one document rather than in 
another, is a matter little to be wondered at. 

That Mr. Eppler desired to put defendants’ counsel in possession 
of the truth is evinced by two things. Counsel paid Mr. Eppler 
two visits, a week or two apart, and it was at the last of these two 
visits that these written statements were made. At the first visit, 
Mr. Eppler had told him that the decuments were in the possession 
of complainants’ counsel, and, at the request of defendants’ counsel, 
Mr. Eppler at ence wrote te complainants’ counsel, asking for the 
return of the papers, and stating that he would like to have them to 
show to the opposite party about the ram (p. 2285, rejoinder). 
Complainants’ counsel did not think it necessary or proper to place 
important documentary evidence at the mercy of the “opposite 
party,” and did not return the papers. Thereupon, when defend- 
ants’ counsel visited Mr. Eppler for the second time, he asked for, 
and Mr. Eppler at once gave, « written order upon complainants’ 
counsel to allow defendants’ counsel to see and take copies of the 
papers. This order is in evidence (p. 2217, rejoinder). 

This conclusively shows that Mr. Eppler’s intentions were of the 
best; that he was disposed to do all in his power to give defen:lants 
an opportunity of getting atthe facts. Indeed, the only creditable 
features connected with these Baltimore interviews, and their vut- 
come, are those connected with Mr. Eppler’s conduct. 
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It further appears (p. 2287, rejoinder) that defendants’ counsel, 
armed with this order, visited counsel for complsinants, and was at 
once allowed to inspect and take copies of all the papers which had 
been delivered to complainants’ counsel by Mr. Eppler; and _ this 
shows that defendants were not misled by anything which Mr. 
Eppler had told them, but proceeded with the concoction of their 
surrebuttal evidence with their eyes open to the facts apparent on 
the face of that documentary evidence. Of course, an examination 
of these papers showed defendants that Mr. Eppler could not be used 
in support of their little story, and they did not call him. 

Assuming, for argument’s sake, that the Eppler-Hill written state- 
ments are exact reflections of what Mr. Eppler said at the time, — 
an assumption which by no means necessarily follows from the cir- 
cumstances attending their concoction, and which Mr. Eppler himself 
denies, — they are simply a striking illustration of the untrustworthi- 
ness of what defendants are so fond of harping upon, “ independent 
recollection,” especially about the matter of time; and if it had been 
defendants’ object to furnish a lively illustration of the general 
worthlessness of just that kind of testimony upon which their case 
is wholly built, they could not have done so more effectually than 
was done by this long cross-examination of Mr. Eppler. 

There is nothing, however, in the witness’s statements contradic- 
tory of the material facts testified to by Mr. Eppler, to wit, that he 
saw the ram shortly after it was put in; that a’ some tine after he 
had become Mr. Draper’s agent, and therefore after March, 1877, 
Mr. Draper and Mr. Kissinger stopped at his place, and stated that 
they were going over to order the ram, and that in the latter part 
of the year 1877 he saw on the Draper faim, logs which Mr. Kis- 
singer told him he was going to use for making wovden pipe, and 
subsequently saw such pipe. 

The documentary evidence produced in connection with Mr. 
Kppler’s testimony fixes beyond question the range of time within 
which these events must have occurred.’ Every one of them must 
have happened subsequently to the 8th of March, 1877, for it was 
not until then that Mr. Eppler became Mr. Draper’s agent. 

The time at which the ram was actually put in is so abundantly 
fixed by the testimony of Draper’s own daughter, and his ageat, Mr. 
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Foulk, and his own admissions, that it is not necessary to discuss 
that matter further. 
The only possible question that can be made is as to the correct- 
ness of Mr. Eppler’s statements with reference to the incident of 
Mr. Draper and Mr. Kissinger stopping at his place on their way to 
Drawbaugh’s shop, — and this, Mr. Draper, when afterwards on the 
7 stand, was not asked to specifically deny, while Mr. Kissinger has con- 
firmed it (q. 51, p. 2409, complts’ closing proofs),—and as to the 
other incident, of Eppler and his brother seeing the logs which had 
been cut for pipes, and this statement is in harmony with the weight 
of evidence on that subject. 

But the most material feature contained in Mr. Eppler’s depo- 
sition, one which does not allow of any question, either of veracity 
or memory, is the Draper-Eppler letter of Dec. 18, 1877, the 
terms of which are utterly inconsistent with the existence of a ram 
on the Draper farm at that time. This letter Mr. Draper has neither 
denied nor attempted to explain. 


Smon G. EpPier (p. 2325, rejoinder) ; resides in Marysville, 
and keeps a shoe store there. Is a brother of Herman J. Eppler, 
whose testimony as to being on the Draper farm in the cool weather S 
of the fall of 1877, and seeing some trees which had been cut down, 
lying in the woods at that time, and the visit to Mr. Kissinger to 
discover what this meant, he confirms. 

ABRAM C, DIssINGER (p. 2345, rejoinder). — This gentleman is 
one of the three who were triennial assessors at Marysville in the 
fall of 1876, and again in that of 1879, and who testified for defend- | 


d 

ants in surrebuttal. | 
Mr. Dissinger comes forward to say (q. 2), “after thinking some P| 
about the dates, I have been somewhat in doubt for fear I may have | 


got 1876 for 1879. My first impression was, of course, that it was 
1876, but I would not say now positively that it was, on account of 
assessing two terms. I may have been in error as to dates. Have 
never seen the ram on the Draper farm” (q. 3). 


With the closing of complainants’ rejoinder, the true date of the 
putting in of the ram was so overwhelmingly established that the de- 
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fendants themselves appreciated the necessity of shifting ground, if 
Draper’s original depo-ition for them was to be saved. But they 
were very loath to give up the story that this hydraulic ram was in, 
and in operation in the year 1876, although they knew that Mr. 
Draper himself had ceased to be of that belief, assuming it ever 
to have been his belief; and it is one of the singular features of this 
case, that, while one of the defendants’ counsel was taking, at Dover, 
Del., Mr. Draper’s deposition in surrejoinder, in the course of which 
deposition he admits that he was satisfied the ram was not put in 
until 1877 or 1878, another of defendants’ counsel was taking, at 
Harrisburg, Pa., a couple of lying depositions to the effect that the 
ram was in and at work in the year 1876. 

The new story which Mr. Draper was called upon to give in sur- 
rejoinder, and the evidence designed to sustain it may, with that 
which complainants, in their closing proofs, took in reply, best 
be considered apart from that surrejoinder testimony, which is simply 
cumulative of the surrebuttal. We will, therefore, before passing 
to a consideration of Mr. Draper’s new story, dispose of this cumu- 
lative testimony, designed to support the old story, together with 
such parts of complainants’ closing proofs as are in direct reply to 
this cumulative evidence. 

The depositions in the SURREJOINDER intended to establish the 
story that the ram was in and in operation, during and after the 
year 1876, are as follows : — . 

SaMUEL TRAFFORD (p. 72) worked for Seidell Brothers at 
Marysville from 1872 to 1878; while working there was on the 
Draper farm aud saw au hydraulic ram there. Is not sure that it was 
in 1876, but is quite sure that *t was in 1877. Was employed by 
the Seidells at the time; could not tell how often he saw it, 10, 15 
or 20; perhaps 20 times ; saw it in position and saw it operating and 
saw it when it stood and would not work. Got around on the Draper 
place on different occasions, — sometimes gunning and sometimes for 
fruit. Last Thursday was the first time witness had been on the 
Draper farm since he left the employ of Seidell Brothers. Have 
never seen the ram until last Thursday, since 1877. When I saw it 
last Thursdiy, looked into the well hole, in which the ram stands. 
Can’t recollect of there being a wall around the ram when I saw it 


in 1877; think it was a kind of box; there is a wall around it 
now. 

Another tribute, this, to the irresistible force of Wagner's testi- 
mony. It does not add to the value of this deposition, that witness 
had been taken to see the place aid the ram, a few days before he 
testified. 

Francis A. GIVEN (p. 116) testifies that he was telegraph opera- 
tor for the Pennsylvania Railroad Company, and lived at Marysville 
for two years from November or December, 1875, and moved away 
from Marysville about the 3d or 4th of December, 1877, and went 
to Philadelpha; has knowledge of a ram on the Draper farm, near 
Marysville; was in company with Geo. Kreidler, taking a walk ; 
walked in the direction of the Kissinger place, and in our walk we 
saw this hydraulic ram; would not be positive as to the date, but 
think it was in 1876. The ram was not far from the house. 

(). 24. Asked the location of the ram with respect to the build- 
ings or other objects on the Kissinger farm, witness says, “I 
would call it in a southwesterly direction from the house.” 

In point of fact it is in a northerly or northwesterly direction 
(see plan of Draper farm, p. 2450, complts’ closing testimony ). 
This blunder is emphasized by the next answer (q. 25), in which 
the witness says he is not positive, but thinks that the house faces 
due south. By accident, the witness guessed rightly in this, which 
only makes the more glaring his error as to the situation of the ram. 

Y. 26. “ The ram was in a deep ravine which ran down between 
the schoolhouse and the Kissinger house.” 

The fact is, as subsequent testimony shows, that there is no school- 
house near, or within sight of the Kissinger house, and never his 
been within the memory of man. 

“ Would say the ram was in operation, as the piston or valve, or 
whatever you call it, was working.” 

This witness was brought all the way by the defendants from 
Dakota, and it seems to have been prearranged that he should pose 
as an entirely unsophisticated and untutored witness. 

Testifies in cross-examination that he travelled all the way from 
Dakota to Chicago with one of defendants’ counsel, a journey of a 
day and a half, and that during that time this subject of the ram was 
not mentioned. 
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He further says that he received no notification or intimation that 
he was wanted until the very morning he left the West, from de- 
fendants’ counsel, and that the only information vonchsafed to him 
then was that he was wanted to come and testify about the Kissin- 
ger ram (xX 41-59). 

(). 56. That was the first time that this subject of the ram was 
ever mentioned to me by anybody, except what talk we may have 
had the day we saw it. 

The next witness, Kreidler, the alleged companion of Given in 
his journey to the Draper farm, testifies : — 

X Q. 80-90 (pp. 139, 140, surrejoinder), that three weeks be- 
fore this precious testimony was given, Mr. Church, one of de- 
fendants’ counsel, and their agent Fenn, bad asked him where Given 
was. He did not know, except that Given was in the West; 
about thiee days afterwards Messrs. Church and Fenn informed 
Kreidler that they had found where Given was, and at the same time 
told him that they had communicated with Given by telegram, asking 
where a letter would reach him, and that this telegram had been sent 
in his (Hreidler’s) name. 

To continue with Mr. Given (p. 125): “ The schoolhouse referred 
to in my direct testimony was the village schoolhouse, on one side of 
the railroad track on a hill. Couldn’t say how far we walked that 
day, and don’t remember the road we took. Don’t recollect what 
other places we visited that day. Think we were at the school- 
house. It is not a great way from the schoolhouse to the Kissinger 
farm. It stands on a hill, on what I call north from the school- 
house. The Kissinger house can be seen plainly from the school- 
house. There is a deep ravine between the schoolhouse and the 
Kissinger house. The Kissinger house is on one side of the ravine 
and the schoolhouse on the other.” 

In redirect examination witness says that Mr. Dixon, the counsel 
for defendants, with whom he travelled to Chicago, told him he did 
not want to say anything to bim about this ram matter: wanted 
witness to go entirely on his own recollections, and that Mr. Chureh, 
another of defendants’ counsel, spoke to like effect. They wanted 
it “as I recollected it without any refreshing of my memory.” 
What the result would have been had this policy been pursued 
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with other witnesses is pretty distinctly shadowed forth by the mess 
Given made of it. He misplaces the ram, emphasizes that blunder 
by guessing correctly the direction in which the house fronts, puts a 
schoolhouse where no schoolhouse ever was, and emphasizes that 
mistake by stating that he and his companion visited that school- 
house. 

Subsequently defendants made a ludicrous attempt to patch this last 
matter up. It appears that there was, on the Draper farm, back of 
the little ravine in which the ram is situated, an old log house; and 
defendants’ counsel tried to induce their witness, Dr. Traver (p. 
214, surrejoinder), to turn this old log house into a schoolhouse by 
asking him (q. 10) whether its appearance was such that a stranger 
carelessly looking at it might mistake it for an old-fashioned school- 
house, to which witness makes the perfectly safe reply, “such might 
have been the case.” 

Cross-examined (p. 214), Dr. Traver says that at the time he 
took the assessment of 1876 (Given’s year) “it appears to run in 
his mind that the old house was partly fallen down. There were a 
couple of old buildings, such as hog pens or other outbuildings, 
that may been gotten mixed up in his mind with the spring house.” 
“Things were pretty badly dilapidated about the outbuildings.” The 
doctor admits that he hardly thinks that there has at any time bee” 
a board of school directors in the borough of Marysville that woula 
have been guilty of such a mistake as placing the village school- 
house at the edge of a barnyard, several hundred yards away from 
the road. 

The climax of absurdity is reached when it is shown by the testi- 
mony of complainants’ witness, Wenrick (p. 2377, complts’ closing 
proofs), that the old log house which defendants’ counsel, for their 
witness Given’s sake, endeavored to transmute into an hypothetical 
village schoolhouse, in 1876, was, in 1875, about all torn down, the 
timbers good for nothing, while those which could be used at all 


 , 


were, in 1875, used by Kissinger and Wenrick fo put up a pig pen. 


Groree W. Kremer (p. 129). — Mr. Given’s alleged compan- 
ion in the inspection of the ram in 1876. He gives, as might be ex- 
pected, a story which, on the whole, does not materially differ from 
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that of Given, save in one very suggestive particular. The “un- 
tutored” Mr. Given had had sufficient regard to the emergencies of 
the situation to place “doards” around the walls of the ram pit in 
1876. Mr. Kreidler, in cross examination (p. 111), says there was 
a hole dug out and the ram put in and /oose stones set in around it, 
— loose stones around the hole. 

It appears from Kreidler’s deposition that he has been living at 
Marysville ever since 1876, and furthermore that he is a son-in-law 
of Mr. Oliver Miller, who, officiating as defendants’ first witness upon 
this subject of the hydraulic ram in their surrebuttal (p. 577), be- 
came immediately thereafter (if not before) their agent to collect tes- 
timony and summon witnesses (Kreidler, x 46 to 53). 

It further appears in cross-examination (x 43-45) that since 
September, 1883, Mr. Miller and Mr. Kreidier have been living 
under the same roof (the taking of defendants’ surrebuttal com- 
menced in October, 1883). Defendants’ counsel appreciated the 
necessity, under these circumstances, of some explanation of the wit- 
ness’s very late appearance on the scene, and so (q. 35) he is made 
to explain it by saying, “I never wanted to be drawn into it. It 
has been just through ordinary conversation with parties at Marys- 


exin Ville thit I have been called as a witness.” 
possibi. After this, it is not necessary to dwell upon or especially point 
road put the disingenuous and evasive nature of the witness’s testimony in 


the t cross-examination. 
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ANDREW J. TRAVER (p. 209) and Joun H. HARPER (p. 236). — 
These, two of defendants’ surrebutting witnesses, are simply re- 
called to say that, notwithstanding all the facts brought to their notice 
by complainants’ ageuts, they remain of the same opinion as they 
were before. 

Mrs. Saran Smita (p. 76) and Mrs. Mary E. Mortey (p. 143), 
the mother and wife of defendants’ witness, Thomas W. Morley. 

(Mr. Morley, it will be remembered, is one of the gentlemen who 
officiated as triennial assessors at Marysville in 1876, and are supposed 
to have visited Mr. Kissinger on the Draper farm, during which visit 
conversation ensued, in course of which Mr. K. is made to say he had 
an hydraulic ram in. Mr. Moriey has twice testified — once in defeud- 


858 


ants’ surrebuttal, and again when recalled in their surrejoinder (p. 
152)—that he does not pretend to remember having been a party to 
or to have heard any such conversation.) 
These ladies of bis family are called to make good Mr. Morley’s , 
deficiency by testifying that they remember Mr. Morley’s speaking 
about the ram and going on to explain the working of it, and the 
manner in which the water was carried to the house through it. 
This, they say, was while Mr. Morley was assessor in 1876; but 
apparently the only particular reason that they have for saying this 
is a present impression that they were living at the time in a house | 
from which they moved in 1878. 


Defendants having chosen to reopen the subject by introducing 
purely cumulative testimony in surrejoinder, it was competent of 
course for the complainants to reply in their closing proofs, and 
of this right they have availed themselves to present the following 
depositions : — 

Mrs. SaraH Moore (p. 2368), wife of Robert O. Moore, daugh- 
ter of David Cowens; lived at Cowens’s with her husband two 
years from the spring of 1878. i. 

(P. 2369.) During the spring and summer of 1878 was frequently ae 
at Mr. Kissinger’s place. “ During that spring and summer t 
family carried their water for household use up the hill, as far + 
know.” “ Anow that a ram afterwards was put in there to force th 
water up to the house. The water ran into a barrel up near the 
house out of a kind of spout or iron pipe. The barrel and pipe 
were not there when I commenced to go there that spring and sum- 
mer. We have that barrel now; bought it at Kissinger’s sale. 

“(P. 2370.) Remember my father going down to see Kissinger, 
and Iissinger said he could have the auger to bore some logs if he 
panted to; and father came home and looked in our timber land for 
some chestnuts, but we did not have any large enough, and so he 
didn’t make any. That was in the summer of 1878.” 


This confirms the statement of Mr. Cowens in his testimony for 
the complainants, that it was after the roots had grown into his pipes 
that he considered the project of adopting log pipes, and went to 
see Kissinger’s log pipes in consequence. 


859 


Rosert O. Moore (p. 2371), husband of the foregoing witness. 
Defendants’ counsel thought it worth his while to have the fact noted 
on the record that this witness is a colored man. The only appar- 
ent reason for this precaution is that no one had thought it worth 
while to note on the record, what is nevertheless the fact, that the 
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witness’s wife and her father David Cowens are also colored. Mr. 
Cowens is a substantial farmer, and proprietor of about ninety acres 
of land (p. 2466, complts. closing proofs.) 

This witness testifies that having occasion during the year 1878 
while hiring with his father-in-law, to pass the Draper farm with a 
team, hauling stone, he one day, in passing along the road, noticed 
timbers trestled up; made inquiry as to what they were doing and 
was told they were going to put a ram in to throw water up to the 
house. Thinks it was Mr. Cowens who told him; witness made the 
inquiry after he got home. 

Witness was particularly cross-examined as to the point on the 
road from which he saw the logs on trestles, which he says were on 
a little bank to the right of the barn, and that is where all the testi- 
mony says that the log pipes were bored. The object of the cross- 
examination was apparently to lay the foundation for questioning the 
possibility of seeing the logs at that place from the points on the 
y road named by Moore; but this qrestion is satisfactorily settled by 
the testimony of a photograpber, Cockerell (p. 2400), and the pictures 
which he produces, and which are in evidence, and by the testimony 
of the engineer, Theodore C. Ives (p. 2453), and that of David 
Cowens ( p. 2460-2). After this testimony defendants did not care 
to make any other or further attack on Mr. Moore than that he is a 


colored man. 


The depositions of Mrs. Louisa Crouse (p. 2467) and Johu M. 
Vink (p. 2480) have been already referred to; they show that the 
strainer which, after the putting in of the ram, was placed on the 


end of the feed pipe in the spring to prevent that pipe becoming 


clogged with leaves or dirt, and which strainer defendants’ witnesses, 
Johu H. Rhoads and Joseph W. Rhoads, say they noticed in the fall 
of 1876, was not made until the 4th of November, 1878. 

The statements of the witnesses are authenticated by the production 
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of Mrs. Crouse’s book of accounts, which contains the following 
entry, under date of Nov. 4, 1878: “Geo. Kissinger, to funnel and 
soldering pipe, .75.” The funnel was the strainer in question, and 
is fully described by Vink in his testimony. 

It further appears that the item, “soldering pipe,’ 
of the lengths of iron pipe for the ram, which burst from the effects 


of frost a night or so after the ram was put in. 


’ refers to one 


B. F. ZIMMERMAN (p. 2095, rejoinder), a brother of complainants’ 
witness, James C. Zimmerman, testifies that he visited his brother 
while living with his father-in-law, George W. Kissinger, in Marys- 
ville once, and that was in the spring of 1877. Fixes this date be- 
cause it was the spring before he was married, and the spring he 
was through with his trade. On that visit stayed at Kissinger’s house 
two nights. The family got their water from the spring by carrying 
it in buckets. Carried some himself, and saw members of the family 
fetching some in buckets. There was at that time no hydraulic ram 
on the place connected by pipes from the spring to the house. 

Cross-examination (p. 2101), witness says, “Never saw an hy- 
draulic ram in operation. Have seen a ram; don’t know whether it 
was hydraulic or not. That was in 1881 or 1882, about a mile from 
Eiliottsburg.” 


JOHN WENRICK (p. 2376, closing proofs), carpenter, lived in Marys- 
ville from March, 1573, to March, 1881 ; worked for the Northern Cen- 
tral Railroad Company, in the round house, at car repairing, for over 
five years from Oct. 19, 1875. From the spring of 1874 to Octo- 
ber, 1875, was living in a house of his own, working at carpenter 
work through the valley. Has known Geo. W. Kissinger since 
1870; worked for him while he was living on the Draper farm, in 
the year 1875. During that summer helped him to do some truck 
work; also repaired his threshing machine; hewed some timber in 
the woods or at the foot of the mountain; finished the hewing at the 
wood pile. Built a shed to 1un his wagorg under and his kettles to 
boil apple butter in. That shed was built in the summer of 1875, 


by witness, with the assistance of Mr. Kissinger. 
The wood pile was northwest of the house. Repaired the thresh- 
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so far at least as concerned the date at which the ram was put in. 
He therefore was not questioned on that subject in the direct exami- 
nation. 

In cross-examination he was asked : — 

“X Q. 56. Your present recollection and belief is that it was in 
1876 that the ram was put in, Is It not? 


* A. My impression is now that it was put in either in 1877 or 
1878.” 


To the next question he answers : — 


"A. Ican’t say positively whether I first saw it when I went 
with my daughter in 1878, or with my wife in the fall of 1877.” 

As these answers weie made ouly about five weeks after Mr. 
Draper had voluntarily written a letter to one of complainants’ coun- 
sel (see p. 253, surrejoinder), in which letter he uses the language, 
“IT feel sure that (the ram) was not put in until 1878,” it is 
spparent that Mr. Draper has either a very short or a very shifty 
memory. 

Defendants’ counsel objected to the cross-examination of the wit- 
ness upon this subject on the very curious ground, among others, 
tint the witness had already substantiaily indicated that he had no 
recollection as to the time when the ram was put in, and that he 
was not there when it was put in; and that the witness’s belief is not 
competent evidence in this case. Now the record shows that Mr. 
Draper had quite as good means of fixing the time at which the ram 
went in as he had of fixing that at which it was ordered. The 
testimony of his own daughter and of his agent, Mr. Foulk, 
shows that he, Draper, was at the Marysville farm within a day or 
two after the ram was put in, and took so active an interest in the 
subject as to invite Mr. Foulk to take a tour of inspection with 
him to see the ram and its operation. Mr. Draper, if he had any 
memory at all, or cared to exercise it, for the sake of the truth, 


shouid have been able to recall these circumstances. But it was 


rather late in the day for defendants, after having deliberately, in 


their surrebuttal, elected to make the date of the putting in of the 
ram the test of Mr. Draper's accuracy, to take retuge in the pretence 
that he had no recollection on that subject, and that his belief is not 
evidence. If he dves not remember wheu the ram was put in, what 
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does he remember? He, as landlord of the place, was personally 
‘nterested in the matter; he had taken sufficient active interest in it 
to go with Mr. Kissinger to give Drawbaugh an order for it: he 
states in his original deposition for defendants (p. 1174, x 49) that he 
was anxious to see how the ram would work; and, as the record 
shows, his interest led him to pay a visit to the place and see the 
device within a very few days after it was put In. To be sure, in his 
original deposition, he says (q. 9) that he was not present when 
it was put in, and does not know exactly when it was done; but the 
one distinct feature in that deposition is his very clear impression 
that there was an interval of not more than one season between the 
ordering and the putting in of the ram. His only doubt is not as to 
whether there might have been a longer interval than that, but 
whether the interval was so long. 

We very readily admit that when he*originally testified he had no 
real recollection of the year, either of the ordering of the ram, or the 
putting in, and that he had taken no pains whatever to ascertain, by 
inquiry or discussion, or by reference to books or papers, the real 
date of either event, and that, consequently, his statements as to the 
date of the putting in of the ram, and as to the date at which it was 
ordered, are equally valueless. The one thing certain about his rec- 
ollection at the time he originally deposed for the defendants was, 
that there was an interval of but one season or less between the two 
events, and this wus the one particular as to which he was right. 

In surrejoinder, Mr. Draper ts again asked what year his visit 
with Mr. Kissinger to Milltown to order the ram took place, and 
he replies, “Some time in the year 1874; I cannot say precisely what 
time, but I know it was before I commenced to build the vessel.” 
The reference here is to a schooner which the witness built, and the 
building of which seems to have occurred between November, 1874, 
and August, 1875 (pp. 171-3, surrejoinder). The building of this 
vessel, and his visit with Mr. Kissinger to Milltown to order the hy- 
draulic ram, Mr. Draper undertakes to connect in this wise: that he 
knows that the visit was before he commenced to build that vessil, 
because — 


“Mr. Kissinger and I were up in the woods together, and I was 
looking at some crooked white oaks that were there, and I remem- 
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ber distinctly telling him that I wished I had them at home, as 
they would be of some use to me there, and there was none there.” 


No such means of fixing the alleged time of the visit to Draw- 
baugh’s shop had occurred to Mr. Draper at the time he originally 
testified for the defendants, nor at any time, until after defendants’ 
effort to swear the ram in in 1876 had ended in disastrous failure. 
It is perfectly evident that this whole matter is an afterthought, 
and simply an argumentative connection of totally unrelated things. 
Mr. Draper does not say what he and Mr. Kissinger were doing up in 
the woods together; he does not pretend that they were there upon 
any matter having any relation whatever to the ram, and it may 
be concluded that in fact there is no connection between the real. 
or imagined visit to the woods, and the visit to Drawbaugh’s shop, 
beyond that which the witness manages to evolve from his own inner 
consciousness. 

Furthermore, in cross-examination (x q. 117-124), Mr. Draper 
betrays a total lack of any real recollection about his supposed visit 
to the farm in 1874. 

The truth seems to be that Mr. Draper having in his mind a med- 
ley of reminiscences of things which happened, or which he thinks 
happened, at some one or other of his several visits to the farm, 
picks out from this medley, such things as he thinks will fit the sup- 
posed visit about which he is being specially questioned. 

Mr. Draper further deposes (p. 175) that he remembers seeing an 
auger such as is used for boring wooden pipes at the farm, and feels 
sure in his mind that he saw it there during his visit in April, 
1875. Does not think he was there any more until February, 1877; 
it possibly may have been then, when he saw it, but he don’t think 
so. “Mr. Kissinger said it was Keller’s auger.” Now the proofs 
fully establish the fact that this Keller auger did not come into Mr. 
Kissinger’s possession until some time after the spring of 1876; and 
itis evident that Mr. Draper has no real recollection as to when he 
saw that auger on the farm; and, when he says he feels “ sure in his 
mind ” that it was during his visit of April, 1875, it is simply a case 
of the wish being father to the thought. 
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In the course of Mr. Draper’s examination in the surrejoinder, the 
defendants. took occasion to introduce a diary or pass book belonging 
to witness, and in which are entered certain rent accounts for the 
years 1874, ’75, ’76 and ’77, between Messrs. Draper and Kissinger, 
relative to the Marysville farm. The only apparent reason for in- 
troducing these accounts is that in the account relating to the year 
1876 is an item, “expenses of ram, $60.” It is perfectly obvious on 
the face of the account that the item does not belong there, and 
that it was not there when the account for that year was originally 
made up. This is evident from the fact that, while this item is 
entered on the credit side of the book, it does not form any part of 
the footing which is deducted from the rent on the other side of the 
book. In cross-examination, Mr. Draper admits that at the time he 
gave his first deposition for defendants in Philadelphia he had this 
book with him (x. 129). The book was not used at that time, and 
that is an admission on the part of the defendants that they did not 
then consider it evidence of which they could make use. Not only 
is it palpable on the face of the account that this item — expenses 
of ram, $60 — was not in the account of the year 1876, as originally 
placed in the book; but Mr. Draper, in the course of his exam- 
ination in the surrejoinder (q. 48), admits that the item was placed 
there when he and Mr. Kissinger settled, which was in the fall of 
1878 (q. 48, 49). 

The defendants, therefore, in introducing this account, knew that 
theentry for the sake of which they introduced it, was not a contem- 
peraneous entry, and that their witness would be obliged to admit 
the fact. The object of the introduction of the book is made evi- 
dent by the redirect examination, where question after question is 
aimed at the witness for the purpose of driving him to say that the 
item was, in the fall of 1878, entered in the 1876 account, because 
tt was considered right and proper to put it in the 1876 account 
rather than in that of 1877 or 1878; but the witness, willing as he 
is, cannot be driven to commit himself to any such statement. He 


says :— 


“ Y. 136. I can’t positively say why the item was put in ’76 
account, but my opznzon is it was done according to Kissinger’s direc- 


866 


tion. I can’t positively remember, but some of his expenses might 
have been in that year. I suppose Kissinzer had an account of it 
himself. He was to do it for $60; that was the first coutract.” 

To q. 138, suggesting to the witness that the item was so placed 
because it was considered right and proper by the gentlemen who 
acted as referees, in the settlement, that it should not be entered 
in the accounts of 1878 nor in the accounts of 1877, but in the 
accounts of 1876, the witness answers, “I can’t say positively 
that they took that into consideration”; and to the next question, 
suggesting that this mode of entering the item was considered be- 
tween him and Kissinger right and proper, the witness simply says, 
“ I think so, or we should not have so placedit. It has been a long 
time, and I don’t remember any controversy over it”; thus showing 
that he has no recollection, or none that he cares to mention, as to 
how or why the item was so placed. 

It is to be noted that the years to which these accounts refer run 
from one April to the April following, so that the 1877 account re- 
fers to the period between April, 1877, and April, 1878; and the 
settlement made between Messrs. Draper and Kissinger in the fall of 
the latter year was for the period ending April, 1873. Mr. Kissinger, 
in his subsequent testimony for complainants (pp. 2413-14, com- 
plainants’ closing testimony), offers an explanation of the entry of 
this item — expenses of ram, $60 — in the 1876 account, which the 
face of the accounts themselves shows to be the true one. He points 
out that the credits to him for items pertaining to the year from 
April, 1877, to April, 1878, left a balance due Mr. Draper for that 
year of a little over $50, and, to use Mr. Kissinger’s own languave, 
the $60 for the ram were not deducted from the balance of the Jast 
year’s rent, because “he could not take $60 off $50, and tt was set 
back on that account.” 

In the redirect examination (p.*202), the defendants’ counsel 
thought it necessary to put in evidence a letter written by one of 
complainants’ counsel to Mr. Draper, in which the writer expresses 
the opinion that no dishonesty was involved in the appearance of the 
item — expenses of ram, $60 — in the 1876 account, this letterjhaving 
been written in reply to one from Mr. Draper, which was put in evi- 
dence a little later, and in which Mr. Draper complains that dishon- 


We do not think, nor have 
we meant in what has been said, to intimate that the making of the 


esty in the matter had been insinuated. 


entry was an act of dishonesty or trickery on Mr. Draper’s part, but 


we do mean to say very distinctly that it was something very like that — 


on defendants’ part to introduce this book into the case after having 
once declined to use it, at a time when, if ever, it should have been 
used ; the only apparent object of this late introduction of the book 
being that the accident of the item —“expenses of ram, $60” — 
having been entered in the 1876 account, gives apparent color to a 
“suggestion ” which defendants know to be a false suggestion, and 
which they tried in vain to have their witness Draper adopt. 

It is sufficient to know that all the inducements extended by de- 
fendants’ counsel did not suffice to lead Mr. Draper to commit him- 
self positively to the statement they wished, —that the item was put 
in the 1876 account because it belonged there. Having once been 
driven to admit that the ram was not put in until 13878, even Mr. 
Draper would not commit himself to such a statement as that. It 
only suffices to show to what straits the defendants felt themselves 
to be driven when, for the mere sake of a false suggestion possible 
to be based on these accounts, they would at the very last stage of 
the case offer in evidence a book which, when it was first produced 
to them, they rejected. 

3ut the principal card which the defendants played in connection 
with the recall of Mr. Draper was the production of a letter from 
Mr. Kissinger to Mr. Draper, dated May 30, 1875 (printed, p. 169, 
surrejoinder). In this letter Mr. Kissinger says : — 

“ji receved your Letter about the pipse now they sey non will do 
but iron pipe to go up Ail, now i can get som god ole pipe here.” 

The allegation is that the mention of pipe in this letter has refer- 
ence to pipe for the ram; and Mr. Draper (q. 18, p. 169) is asked 
if he remembers the circumstances which led him to write to Mr. 
Kissinger about the pipes, and, if yes, to state them. He begins 
by saying, “JZ don’t remember of writing at all; I suppose I must 
have written.” Then he goes on to say : — | 

“When I was at Marysville in 1875, Mr. Kissinger had some 


saplings cut and hauled up that he said were for the piping to run 
the water from the spring to the ram. I told him they would not 
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do; that by the time he bored them there would be nothing but sap 
left, and I didn’t wish to pay for putting in piping of that kind. I 
told him he could use them for something else, or had better use 
them for something elxe, — something to that effect ; and should cut 
larger ones. I then told him I should be in Philadelphia a day or 
two as I came home, and I would see if we couldn’t get some terra- 
cotta piping, that would answer the same purpose, and ut might be as 
cheaply as to bore the chestnut logs.” 


Now note that the statement thus far is in substance that he, 
Draper, suggested the use of terra-cotta pipe as a substitute for loc 
I a p'p g 
pipe to run the water from the spring to the ram, which is, of course, 


DOWN HILL, and then mark what follows : — 


* During my stay in Philadelphia I went over to Camden to order 
some deckivg for a new schooner that I was building. On the street, 
just after I went over Market Street ferry, a square or so up, I saw 
a pile of terra-cotta piping laying on the pavement. I went in and 
inquired about it — as to whether it would do or answer my pur- 
pose — told them what I wanted it for. They told me that it would 
not answer, that it would not bear a pressure; zt would not answer to 
run up hill, — that is, much up hill; that it might raise a foot or so, 
or perhaps a few feet, or would do to run on a level or down hill. 
I told them what sort of a hill my house was on. I did not buy the 
piping, but suppose I must have written to Kissinger about it, from 
the tone of that letter. J didn’t know at the time the height of the 
hill my house was on, but told them it was a pretty high hill, and 
they told me that the piping would not answer to go up to the house, 
BUT WOULD ANSWER TO RUN FROM THE SPRING TO THE RAM.” 


In other words, Mr. Draper, according to his own story, having 
found that the terra-cotta pipe would answer for the only purpose 
for which he proposed to use it, to wit, for running the water down 
hill from the spring to the ram, refrained from buying tbe pipe, and 
wrote to Mr. Kissinger — for such is the insinuation —that terra- 
cotta pipe would not answer, because he was told that it would 
not do for running water up Azll, — that is, from the ram to the house 
— A PURPOSE TO WHICH HE HAD NOT SUGGESTED APPLYING IT. The 
difficulty was that Mr. Draper desired to tell, not the truth, but a 
story which would fit with the terms of Mr. Kissinger’s letter of May 
30, 1875, which alludes to pipe to go up hill. 

Besides, if there were any truth in the story at all, which there is 
not, it would not tend to prove that which it is designed to prove, 
to wit, that prior to May 30, 1875, the ram had been ordered, but 
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terous to suppose that either Mr. Draper or Mr. Kissinger, after 
having seen Mr. Drawbaugh on the subject of the ram, discussed the 
matter with him, ascertained what was necessary, made a contract 
with him for the ram, and agreed upon the price, should for a mo- 
ment have entertained such an absurdity as the use of terra-cotta 
pipe for use between the ram and the house. 

If, as Mr. Draper says, or rather insinuates, he made inquiries 
about the fitness of terra-cotta pipes for use to convey the water 
under pressure from the ram to the point of delivery near the house, 
it ts proof conclusive that this happened before the visit to Draw- 
baugh’s shop. 

Moreover, the record shows that Mr. Draper purchased, and had sent 
to Murysville, the iron pipe which actually was used with the ram; 
and of course he did this in consequence, and as a part, of the order 
given to him; and there is no pretence that after the joint visit of 
Draper and Kis-inger to Drawbaugh’s shop to order the ram, there 
were any further negotiations on the subject. 

It is enough, however, that Mr. Draper’s story is not only an 
eleventh-hour story lugged in under peculiarly suspicious circum- 
stances, but is self-contradictory — an untruth on its face; that it 
makes him propose the use of terra-cotta pipe for a certain specific 
purpose, for which he ascertained that it would do, and then give 
up the project, because he found that it would noé do for another 
purpose, for which he had nofé proposed to use it. 

During the course of Mr. Draper’s examination he was asked 
whether he had recently shown the letter of May 30, 1875, to Mr. 
Kissinger, and if so, what, if anything, he said about the hand- 
writing of the letter (q. 17), to which his reply was, “I don’t 
know that he said anything about the handwriting; I showed him 
that letter in connection with all the letters that I had, and he said 
that they were his letters.” “He remembered them. That one 
written in 1875, with reference to the piping and peach trees, he 
said he particularly did remember that one.” In cross-examination 
(x 82-89) it appeared that Mr. Draper, in company with Mr. 
Church, one of defendants’ counsel, and Mr. Fenn, defendants’ Ma- 
rysville agent, had taken all the trouble tv visit Mr. Kissinger at 


tends distinctly to prove the contrary, because it is simply prepos- 
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his home in Easton, Md., with these letters. And he (Draper) 
states that at that interview Church asked Kissinger if the pipe 
spoken of in that letter was not intended for the ram that he put in 
on Draper’s farm in Pennsylvania; to which Draper says Kissinger — 


replied, “Yes, J suppose it was” (x 87, p. 193). 


"X @. 88. Didn't Mr. Kissinger say, while you were there, that 
the pipes spoken of in that letter were pipes which he spoke of 
putting in, to run the water from a spring up on the hillside up to 
the house without pumping? 

“A. No, sir; he said they were pipes spoken of when we first 
spoke of ruuning the water from the spring to the ram, or to 
where they put in the ram.” 


Now the terms of the letter itself contradict this statement. 
The mention in the letter is of pipes to run “up hill.” Fur- 
thermore, Draper’s distinct statement that Mr. Kissinger did noé say 
that the pipes spoken of in the letter were pipes to run the water 
from a spring up on the hill to the house without pumping, is prac- 
tically contradicted by one of defendants’ counsel, Mr. Church, who 
subsequently acted as a witness for his clients with reference to this 
same interview with Mr. Kissinger at Easton, Md. Mr. Church dis- 
tinctly testifies (p. 256, defts’ surrej.) that when the letter of May 
30, 1875, was shown to Mr. Kissinger he turned to Mr. Draper and 
said to him, “You remember, Mr. Draper, we talked at one time of 
getting water from that upper spring.” 

Again, while Mr. Draper in cross-examination (x. 87) says that 
Mr. Kissinger, in reply to Mr. Church’s question as to whether 
the pipe spoken of in that letter was not intended for the ram, 
said, “Yes, I suppose it was,” he is very much less positive in 
the redirect examination, where the following question is put to 
him: — 

“@ Y. 152. If IT understand you correctly in your cross-examina- 
tion, Mr. Kissinger, during that interview in Easton, admitted or 
stated that the iron pipes which were mentioned in ‘ Exhibit Kissin- 
g.r-Draper Letter, May 380, 1875,’ were pipes fur the ram: is my 
understanding correct or not ? 

“A. Iso understood him in his answer to a question asked him, 


L think, by Mr. Church.” 
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We shall take occasion to consider more fully, further on, the 
occurrences during this interview with Mr. Kissinger at Easton, Md. 


After taking Mr. Draper’s deposition, defendants proceeded to 
examine one of his sons, and his wife, for the purpose of extracting 
from them, if possible, statements which should seem to, in some 


degree, confirm Draper’s story. 
What the result was, the depositions tell for themselves. 


THoomas B. Draper (p. 206, surrejoinder), a son of Thomas | 
Draper, testifies that he heard a conversation between his father 


and Mr. Kissinger about an hydraulic ram for the farm at Marys- 


ville, and during a visit which Kissinger paid to his father in 1876, 
during the Centennial Exposition. Does not say what the con- 


versation was, and, as there is no dispute that the subject of an 


hydraulic ram was under consideration long before there was any 


action on the subject, this is altogether immaterial. 
Witness further testifies (q. 5) that he remembers hearing his 
father say something about a visit to Drawbaugh’s shop to order a 


ram, and about seeing a talking machine there, aud that, to the best 


of his recollection, this was before Mr. Kissinger was down in 1876; 


but he gives no reason whatever for his alleged recollection. 
Mrs. ANNA E. Draper (p. 207), the wife of Thomas Draper, tes- 


tifies to hearing her husband speak of Mr. Drawbaugh’s talking 
machine, and that this was at their home on the farm near Magnolia. | 
They continued to live at Magnolia down to January, 1880. (Miss | 
V. M. E. Draper, x 64, p. 1893, complts’ rej.) 

The most strenuous efforts of defendants’ counsel failed to induce 
Mrs. Draper to commit herself to any statement of time. She is 
asked :— 


*@.11. Are you able to state whether that conversation took 
place in 1874, 1875, 1876 or 1877? 

“A. Icannot positively state what time it was. 

“Q. 12. You cannot state positively that it was not in 1874, then, 
if I understand you?” 


But this witness was not of a quality to be dealt with in that 
way, and her answer is, “/ have already told you that I do not 
know when the conversation was.” 
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The only comfort which defendants were able to extract from this 
witness was that she don’t remember now to have heard anything 
about a talking machine, or about Mr. Drawbaugh, when she and her 
husband were on a visit to Marysville in the fall of 1877, nor 
remember hearing anything said about her husband going at that 
time to Milltown to see Mr. Drawbaugh. 

Wiuiam K. Fenn, defendants’ agent, was put upon the stand (p. 
215, surrejoinder) for the ostensible purpose of identifying Mr. Kis- 
singer’s handwriting in the letters, but revlly to testify that Mr. 
Kissinger, during the interview at Easton, had admitted that the 
pipe referred to in the letter of May 30, 1875, to be for the ram. 
Mr. Fenn says (q. 10), “He said the old pipe was some that he ex- 
pected to get forthe ram.” Mr. Church asked him the question as to 
whether the old iron pipe referred to was for the ram or not, or for 
anvthing else, and Mr. Kissinger replied, “they were for the ram.” 

Joun B. Drarer (p. 251), a son of Thomas Draper, is called to 
testify that in April or May, 1884, while complainants were taking 
their proofs in rejoinder, in Philadelphia, he called on complainants’ 
counsel, Mr. Storrow, at his hotel there, and, to the best of witness’s 
knowledge, told him that “father had a letter from Kissinger, dated 
May 30, 1875, and that the letter mentioned some iron pipe that 
could be had either somewheres up here, or I don’t know where.” 
The interview was from three to five minutes. 

The only object of this little piece of testimony seems to have been 
to try to show that, before the closing of the proofs in rejoinder, 
complainants’ counsel were male aware of the contents of the Kis- 
singer-Draper letter of May 30, 1875, yet did not communicate 
with Mr. Draper, or take steps to inform themselves more fully 
about this letter. Why complainants’ counsel did. not think. it 
proper to have any further communication at that time with Mr. 
Thomas Draper will, we think, be sufficiently clear from the follow- 
ing letter, written by Draper to one of complainants’ counsel, and 


which, we think, speaks so eloquently of Mr. Draper's character, 


that we give it here in full: — 
(It will be understood, of course, that the italics are our own.) 


Dover, Deta., May Ist, 1884. 
Mr. J. J. Storrow: 


Dear Sir, —My Daughter told me since she came home that 
the statement on my diary of the settlement of 1876 showed when 
photographed that there had been some figures rubbed out and sixty 
Dollars written over them, and that she thought that Mr. Comfort 
believed, or rather insinuated, that I or some one had done it on pur- 
pose, and that no one on earth could make him believe that I was at 
Drawbaugh’s in 1874. Now I don’t care a fig what he or anyone else 
believes, nor do I care about the rubbing out of the figures ; anyone 
with a half a share of common sence can see at a glance what was 
done; and it is but a common occurrence in accotints. The first two 
lines were added up before the $60 was entered; had I intended to 
cheit anyone [I should most undoubtedly have rub ved the figures and 
lines, and not have left it inthat way. Iam not doing that sort of 
a business. As I told you when I was at your place, you are all 
alike ty me. Ido not know who is entitled to a judgment, nor do I 
care, so it goes right. Thismuch Ido know, that Iwas at Drawbaugh's 
wn 1874, & saw his instruments. The Bell Company might have 
been for years before that for anything [ know. JZ could have shown 
you a letter that would have convinced you in a moment that I was 
correct tn my statement, but I could not get the consent of my mind 
that that would be doing right; nor have I ever shown ut to the Com- 
pany, or let them know that Lhad it. I wish I did know who is 
right. Lam convinced now that I was mistaken about the time the 
ram was put in. TI feel sure that was not put in until 1878. 


Ever Truly, 
THOMAS DRAPER. 
I may possibly be up next week. 


Defendants objected to the introduction of this letter as not com- 
petent, and as new matter, and were seemingly so far disturbed by it 
as to, on the next day, add the further objection, that it should have 
been put in during the taking of Mr. Thomas Draper's deposition by 
defendants, in order that defendants’ counsel ‘might then have had 
opportunity of examining Mr. Draper with reference to its contents ; 
but complainants do not perceive anything in Mr. Draper’s deposi- 
tion that made it necessary to introduce the letter then; while the 
deposition of Jobn B. Draper, stating one communication with com- 
p!ainants’ counsel, seemed to call for the substantially contempora- 
‘neous communication upon the same subject. 

The written reply which complainants’ counsel made to this letter 
from Mr. Thomas Draper had, before the introduction of that letter 
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by complainants, been offered in evidence by defendants in connec- y 
tion with Draper’s deposition (p. 202, surrbtl). a 


In reply to Mr. Draper, complainants recalled 

GrorGe W. Kisstncer (p. 2404, closing testimony).— Mr. Kis- 
singer (ints. 1 to 14) says in substance that early in the spring of 
1875 Mr. Draper visited the farm, and the two had a talk about \ 
running water in pipes from the upper spring to the house, or as Fi 
near to the house as the spring would carry it, and that the refer- 
ence to “old iron pipe” in the letter of May 30, 1875, was to some 
which he, Kissinger, thought he could get at Marysville for that 


purpose. 
Mr. Kissinger denies point blank Mr. Draper’s story as to his 5 
having, in the spring of 1875, cut saplings for log pipes ; denies that 
any such conversation as Mr. Draper narrates ever took place be- I 
tween him and Mr. Draper, and says that at no time while he lived 
on the farm, from the spring of 1874 to 1880, did he ever cut for 
pipe a lot of logs that were so small he could not use them, and had | 
to cut others in place of them. (Ints. 15-17.) 
[In this connection it should be remembered that Mr. Kissinger 
is a carpenter by trade. ] : 
Mr. Kissinger was then asked as to the interview which Messrs. i} 
Church and Fenn had with him at Easton, Md., before Mr. Draper ; 
took the stand, and states that he did nof at that visit tell these gen- : 
tlemen, or any of them, in substance, that the pipes referred to in ' 
the letter of May 30, 1875, were for the ram, but that he ded tell 
them that the pipes referred to in the letter were for the water to | 
run from the hill down (q. 18 to 22). ts 
Mr. Kissinger (q. 50) repeats the statement of his former deposi- 
tion, that the visit of himself and Mr. Draper to Drawbaugh’s to \. | 
order the ram was in 1877, the year before it was put in; and states , 
that on the way over they stopped at Herman Eppler’s shop (see 
Eppler, p. 851, supra); that they went over to Drawbaugh’s in a 
light spring wagon, and that the wagon was one which he had 


bought from Mr. Kaffenberger. 


Mr. Kaffenberger testifies (p. 2475, complts’ closing proofs) to the 


sale of this wagon to Mr. Kissinger in 1876, fixing the time as hav- 
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ing been two or three months subsequent to March, 1876, when he 
had sold the horse which he had been in the habit of using with the 
wagon. 

Mr. Draper himself testifies (x 120, p. 198, surrej.) that he and 
Kissinger went to Drawbaugh’s in a spring wagon. 

Defendants endeavor to break the force of this testimony by hav- 
ing Mr. Kaffenberger say in cross-examination that Kissinger, like 
other farmers, was in the habit of borrowing; but witness does not 
know that Mr. Kissinger ever borrowed this spring wagon. 


With reference to the item “expenses of ram $60,” in “ Exhibit 
Draper Diary,” under date of 1876, Mr. Kissinger states, as Mr. 
Draper had, that the entry was made in the fall of 1878; that at the 
settlement come to between them at that time, there was a balance 
found due to Mr. Draper of a little over $50 (q. 94, 95), and Mr. 
Kissinger gives what is obviously the true explanation of the entry 
of the item in the account for the year 1876, where it obviously does 
not belong, instead of in the account for 1877 (see p. 866, supra). 

Mr. Kissinger was subjected to a long and nagging cross-examina- 
tion; and to show that his recollection as to the exact time at which 
he visited Drawbaugh’s shop had not always been the same, a letter 
written by him to defendants’ counsel, Mr. Jacobs (p. 2423, com- 
pits’ closing testimony), was introduced. In this letter — the 
writing of which was a voluntary act on Mr. Kissinger’s part, 
out of good nature, from a desire to do all that he properly could 
for his old acquaintance Drawbaugh,— Mr. Kissinger gives Mr. 
Jacobs a transcript of certain items of account between himself and 
Draper, among which items is one dated Feb. 22, 1877, to cash, 
$7.00, and Mr. Kissinger expresses the opinion: “The year and 
time I paid Mr. Draper them $7.00 was the time, JZ think, that we 
were over at the shop.” 

This wouid appear to indicate that, at the time of writing this 
letter to Mr. Jacobs, Mr. Kissinger’s impression was that the 
visit to Drawbaugh’s shop was in February, 1877, and not in the 
fall of the year. 

Now this difference in date is one that does defendants no goo; 
doves not help Mr. Draper’s case in the least. Mr. Kissinger, after 
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writing this letter, would have been no better witness for defend- 
ants than before. 

It only serves to show that Mr. Kissinger was a little doubtful as 
to which of two periods during 1877, when that visit mzght have 
occuried, it actually d¢d occur; and defendants introduced this let- 
ter in the cross-examination of Mr. Kissinger simply, it would 
seein, for the purpose of provoking him (a result for which the shab- 
biness of the act was excellently well calculated), and of showing 
that Mr. Kissinger’s mind had not always been fixed as to the precise 
date in 1877 of the visit to Drawbaugh’s shop. 


Mr. Kissinger was cross-examined at length as to the circumstances 
attending the interview which Messrs Draper, Church and Fenn had 
with him at Easton, Md.; and he again specifically denies having 
admitted on that occasion, that the pipe referred to in his letter of 
May 30, 1875, to Draper, was pipe intended for the ram; and again 
states that he said the pipe referred to was some old pipe which he 
thought would answer for the purpose of bringing water by gravity 
from the upper spring (x 196 to 213, pp. 2428-34, complts’ closing 
testy ). 

Thereupon defendants’ counsel, justly unwilling to leave the ques- 
tion of veracity to be determined upon the testimony of their witness 
Draper, and their agent Fenn alone, as opposed to that of Mr. 
Kissinger, resorted to the extraordinary measure of turning Mr. 
Church, one of themselves, into a witness for their clients as to this 
interview with Mr. Kissinger at Easton. 

Mr. Church begins by giving an account of what took place, which, 
afier making allowances for the coloring and special pleading to 
be expected from an advocate-witness, is a substantial confirmation 
of the truth of Mr. Kissinger’s account (x 2138, p. 2433, complty’ 
closing testimony) of that interview. Mr. Church tells us (p. 25/4, 
surrejoinder) that the very first remark which Mr. Kissinger mide 
when this letter of May 30, 1875, was shown to him was to call Mr. 
Draper's attention to the fact that it had been proposed to carry water 
down from the upper spring. ‘This directly confirmed Mr. Kissinger 
so far, and as directly contradicted Mr. Draper, who had denied 
(x 88, p. 193, surrej.) that Kissinger said anything of the kind. To 
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be sure, Mr. Church endeavors to offset this admission by indulging 
in trash about Mr. Kissinger’s hand trembling when he read the 
letter, and about his making the suggestion concerning bringing water 
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from the upper spring “faintly aud with some hesitation,” and so 
forth and soon. Mr. Chureh proceeds to tell us that Mr. Draper 
replied, “ We never talked about getting water from the upper spring 
at that time, George, though something was said about it at the 
time the stone house was built.” Then comes the important state- 
ment in substance that, when Mr. Draper made this reply, Mr. 
issinger jumped up ina very excited manner, and indulged in a 
number of remarks the reverse of complimentary to the defendants 
and their agents, which is precisely what Mr. Kissinger himself 
tells us (x 213, p. 2433, complts’ closing testy,). Then Mr. Church 
describes the methods used to quiet Mr. Kissinger; how Mr. 
Draper told him there was no use getting excited about the mat- 
ter, to sit down, and tried to quiet him, and how Mr. Fenn and 
Mr. Church himself both told him that “they did not propose to 
call him as a witness about that ram; that they could not afford to 
put him on the stand for that purpose, in view of what he had testi- 
fied.” “We told him that what we had come down there for was to see 
whether or not the letters which we had shown him were his.” No 
doubt they did tell him this untruth. How untrue the statemeut 
was appears on the face of Mr. Church’s own account of the inter- 
view, which shows that Mr. Kissinger identified the letters without 
question, and that this part —7f 2 was a part— of their errand 
having been performed, these gentlemen entangled him in a conver- 
sation about the subject of the letter of May 30, 1875, which was of 
course their real errand. 

In the course of his statement, Mr. Church mentions that Draper 
asked Kissinger if he did not remember that during the visit in the 
spring of 1875, he, Kissinger, had shown him some saplings, and he, 
Draper, had asked him what they were for, and he had replied that 
he was going to make some pipe for the ram, and about 
him, Draper, then telling him that by the time he had bored those 
saplings out there would not be anything but sap left, and that he 


had better cut them up for fence rails or something else. Curiously 


878 


enough, Mr. Church does not tell us what Mr. Nissinger’s reply to 
that was, though subsequent, Int. 9, he untertakes to contradict Mr. 
Kissinger’s statement on the subject. 

Finally, Mr. Church tells us that he personally questioned Mr. 
Kissinger as to the coutents of this letter of May 30, 1875, and 
asked “ what were the old iron pipes for, that you mentioned in this 
letter, were they for the ram or something else?” and he replied, 
“They were for the ram.” After a pause, Mr. Church says he put 
another question :— 

“George, if the old pipe mentioned in this letter were for the ram, 
you must have had some talk about putting in the ram before you 
wrote the letter; isn’t that so?” And he replied, “There was talk 
about putting in that ram ever since I went on the place; but that 
ram wasn’t put in until 1878; I am positive of that.” 

Then Mr. Church tells us that he said, “I want vou to acknowledge 
in writing these letters of yours”; and upon Mr. Kissinger replying, 
“JT do not think I ought to sign any papers unless both sides are 
present,” “I told him (says Mr. C.) that I did not wish to have him 
sign anytbing that mentioned the ram, but I merely wanted him to 
acknowledge in writing that the letters were his.” 

“]T drew up to the table, pulled out a pocket memorandum book 
that I carried, tore a page from it, and wrote out the acknowledg- 
ment, which is in evidence, marked, ‘Exhibit Kissinger Acknowl- 
edgment of Letters,’ and he sat down and I read it out to him; then 
he read it himself, and he signed it.” 

Now this Exhibit Kissinger Acknowledgment of Letters is in evi- 
dence in connection with Mr. Kissinger’s deposition (p. 2431, closing 
proofs), and itis no¢é simply an acknowledgment of the letters, but con- 
tains this remarkable sentence, which says rothing, but may be con- 
strued to give color to anything: “ J have read the sard letters, and 
particularly remember the circumstances detailed in the letter of May 
30,1875, about the pipes and peach trees.” The object of these worth‘es 
was not as they would have the Court believe, to simply obtain an ac- 
knowledgment of the letters, but to see what Mr. Kissinger would say 
as to the contents of the letter of May 30, 1875, especially ; to “ dis- 
count” him on that subject; and who will believe that if—as 
the Court is now asked to believe —these gentlemen had managed to 
extract from Mr. Kissinger at this interview, an intentional know- 
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ing, and deliberate acknowledgment that the pipes referred to 
in this letter related to the ram, that statement would not have 
figured in this paper. What was it he remembered ? 

The distinet intimation made in the record, that these people did 
not wish to obtain testimony from Mr. Kissinger, or, to put it in Mr. 
Church’s own language, that “they did not propose to call him as a 
witness: that they could not afford to put him on the stand for that 
purpose, in view of what he had testified,” is simply indecent. It is 
an admission that they went to him not for what would have been the 
legitimate purpose of calling his attention to this matter, and seeing 
whether it would bring anything to his mind, causing a change in his 
previous recollections, but that the errand was simply, if possible, to 
entangle him into saying something which might be used against 
him if he should subsequently take the stand again for complainants. 

If Mr. Kissinger, on seeing and reading the lIetter, and being 
conversed with, had concluded that his former testimony was a mis- 
take, he would, without hesitation, have appeared to say so. The 
record shows that he is an old acquaintance of Drawhaugh’s, that 
his sympathies were with Drawbaugh, and that he was disposed to 
do all that he property could to help Drawbaugh. IWuowing this, 
the defendants’ agents interviewed him time and time again during 
the progress of the testimony, all of which is shown by the record ; 
and, had they obtained from him any such deliberate admission as 
they now say they did, they would have put him on the stand with- 

out a moment’s hesitation. The record shows that no motives of 


delicacy would have been allowed to interfere. 


sut since Mr. Chureh has allowed himself to become a witness, 


and one of the parties to an issue of veracity, it becomes neces- 
sary to call attention to a feature in his own deposition which 
gives a very distinct taste of hes quality. 


j 

; 

% 

“Q. 5. (P. 259, surrebtl.) When, where and by whom did you 
ever first hear any suggestion relating to the bringing the water 
down from the upper spring on the Draper farm near Marysville? 

“A. The first intimation that L ever had of the idea of bringing 
, water from the upper spring on the Draper farm came through a 
conversation which I had with Mr. David Cowens at his home near 

Marysville after the complainants had closed their testimony iu re- 
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joinder at Philadelphia. I went up with Mr. W. K. Fenn to see 
Mr. Cowens for the purpose of questioning him more about his own 
pipes, which he said he hal put in in 1874, and tnevdentally he men- 
tioned the fact that there had been talk about getting water from that 
upper spring.” | 


This was a distinct and unmistakable admission, made in reply to 
a distinct and unmistakable question, and showed that before Mr. 
Draper had been recalled in the surrejoinder, Mr. Church had ac- 
quired from Mr. Cowens knowledge of the proposition to carry 

rater as near as possible to the house, by gravity, from the upper 
spring. This of course entirely debars defendants from assert- 
ing that the proof as to this project is an afterthought, brought about 
by Mr. Draper’s deposition in surrejoinder, because Mr. Church’s 
statement shows that the matter was voluntarily mentioned to him 
by Mr. Cowens, previous to the taking of Draper’s deposition. Was 
it a reflection of this kind which led to the following remarkable 
change in Mr. Church’s deposition on the subject? After his exam- 
ination had been continued for some little time, there was a noon 
adjournment, and after that noon adjournment occurred the follow- 
ing: — 

“@. 15. (P. 263, surbtl.) In your said fifth answer you state that 
Mr. Cowens incidentally mentioned the fact that there had been talk 
about getting water from that upper spring ; so far as you have any 
present recollection of what Mr. Cowens said at that time upon the 
subject, will you please state it? 

“A. After [had questioned Mr. Cowens about his own pipes, 
and be had shown them to me, he to'd me that he had been down to 
Easton, and had been talking with Mr. Kissinger about the ram and 
the pipes on the Draper farm. I remember that he told me that 
Kissinger had said to him that be bored logs twice; that the first he 
bored he put down and plugged up. It was during our conversation 
about his visit to Kissinger and what Kissinger had said that there 
was mention made of this upper spring. My recollection is, that it 
was not what he (Cowens knew about the upper spring, but what 
had been talked by others. JZ am sure that he said nothing about 
bringing water from that upper spring to the house; for that I should 
most certainly have distinctly remembered, as I was at that time very 
much interested to know what means had been devised or talked of 
for getting water to that house or near it.” 


And this young gentleman, who was capable of making the fifth 
answer before dinner, and the fifteenth answer on the same subject 
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after dinner, is one of defendants’ counsel, and their chosen in- 
strument to assail the veracity and memory of George W. Kissin- 
ger ! 

It does not matter much whether the remarkable change in Mr. 
Church’s statement is attributable to a want of understanding of the 

ae eee ie cae a mae ANE PREM cae ee 
force and meaning of language, or to “moral facility”; in either 
case, He is “ out of court” as a witness for his clients, in this issue of 


veracity and recollection. 


Defendants’ counsel, in their examination of Draper, undertook to 
anticipate the testimony which they knew Mr. Kissinger would give, 
when called, about the meaning of the Kissinger-Draper letter of 
May 30, 1875. They knew that Mr. Kissinger would say that there 
was a project in the spring of 1875 to convey water by gravity from 
the “upper” spring, and that the allusion in the letter to “pipe” 
was to pipe for that project. This they had ascertained from Mr. 
Kissinger himself, as sufficiently appears from Mr. Church’s deposi- 
tion. 

They therefore had Mr. Draper testify that there was at one time 
a project to take water from this “ upper” spring; not, however, 
for houschold use, but for the “ barnyard,” and that this project was 
under discussion in or about 1867 (p. 208, surrejoinder ). 

Mr. Draper was then asked (qq. 150, p. 203, surrejoinder) : — 

“ Did you ever at any time contemplate or talk about running the 
water from the upper spring to the house? 

"A. I think not.” 

In this suggestively hesitating and perfunctory denial, Mr. Draper 
is contradicted not only by Mr. Kissinger, but by Messrs. Cowens 


and Schwartz. 


Davip CoweEns (p. 2458, complts’ closing proof) remembers being 
down at Kissinger’s while Mr. Draper was there. Kissinger and 
Draper told witness that he thought he could convey the water from 
the upper spring by pipes that would run half way up the other hill 
towards the house. Witness said that he thought that spring would 


be dry in dry weather. He, Draper, thought not, by digging it 
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deeper. Witness has no date for this, but thinks it was in the year 
1875 (q. 3, 4). 

It is important to note, in connection with this testimony of Mr. 
Cowens, the admission which escaped from defendants’ counsel, Mr. 
Church, when officiating as a witness for his clients, that Mr. Cowens, 
before the taking of defendants’ surrebuttal, before therefore this mat- 
ter of the project to get water from the upper spring had been 
agitated in this controversy, had, in the course of casual conversa- 
tion, mentioned the subject to him (Church). 

In the face of that, defendants cannot say that the depositions of 
Messrs. Kissinger, Cowens and Schwartz on that subject were an 
afterthought, brought about by Draper’s “ surrejoinder ” story. 


LreonarD Scnwartz (p. 2389, complts’ closing proofs). — Mr. 
Schwartz testifies : — 


“@. 1. It has appeared in evidence that at one time Mr. George 
W. Kissinger had a hydraulic ram on his farm at Marysville; while 
he lived on that farm did you ever hear anything from him, or have 
any taik with him, about any other way of getting water up to his 
house through pipes, and if so, what talk did you have with him 
about it, and what did you do about it ? 

“A. About a year after he moved back the second time (1874), 
I was down there, and he mentioned to me that Mr. Draper had 
proposed to lay pipe from a spring some distance above the main 
spring that they used water from, and run wt up the other side 
towards the house just as far as he could. That was the conversation 
that passed between us at that time. 

“Q@. 2. Did you go and look at that upper spring at that time or 
not? 

“A. I had been to see it; I don’t know whether I went just at 
that time or not; I had been there and was looking at it. We were 
standing just below the spring, looking across to the other side, and 
we thought it would be conveyed about half way up the hill towards 
the house. He, Kissinger, said something about digging out the 
spring, and thought it would furnish the water.” 

“XY. 19. From Mr. Kissinger’s conversation, Z gathered that 
Mr. Draper had spoken of running water from this upper spring 
just shortly before I was down there; 1 believe Mr. Draper was down 
just shortly before Tcame down, and then they had this conversation.” 


(Mr. Draper himself testifies that he did visit the farm in the 
spring of 1875.) 
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“X @. 38. He said he intended to have the pipe deliver the 
water right below the house as far up as he could possibly get it to 
reach or to run.” 

A survey of the Draper farm by a competent engineer shows the 
locality of the upper spring referred to in this testimony, and shows 
also the point where that spring would discharge water by gravity, 
being one hundred and forty-five fect from the northwest corner of 
the dwelling, a point very much nearer to the house than the main 
spring. (See deposition of Theodore C. Ives, p. 2448, and com- 
plainants’ Exhibit Ives Survey, Draper Farm, p. 2450, comp!ts’ 
closing proofs.) 

The fact, then, of the proposition to convey water by gravity from 
the upper spring to the house, is established in the face of Mr. Dra- 
per’s hesitating denial, and that fact is in itself confirmatory of Mr. 
Kissinger’s statement that his letter of May 30, 1875, and the men- 
tion of pipe in that letter had reference to this proposition. 

Add to this that Mr. Draper’s story, concocted to give color to the 
insinuation that the reference in this letter was to pipe for the ram 
contradicts itself. The reference to pipes in the letter is distinetly 
to pipe “to go up hill.” 

Mr. Drapev’s allegation is in substance that this came about be- 
cause having suggested the use of terra-cotta pipe to convey the 
water down hill from the spring to the ram, in place of wooden pipe, 
and for that purpose only, and having learned that it would answer 
that purpose, he concluded not to adopt it, because it wouldn’t serve 
to convey water up hill, for which purpose he hadn’t proposed to 
use it. 

The story is absurd —a falsehood on its face. 

If, however, it be assumed that Mr. Draper proposed to use terra- 
cotta pipe for the purpose of carrying water by gravity from the 
upper spring to a point as far as possible up the hill towards the rear 
of the house, and that it was with reference to ¢hat project that his 
inquiries as to terra-cotta pipe were made, ¢hen his story becomes 
rational, intelligible, and really fits in with Mr. Kissinger’s letter. 

Furthermore, the story as he gives it does not tend to prove what 
it is designed to prove, to wit, that a ram had beeu ordered from 
Drawbaugh before May, 1875, but tends to prove the exact contrary, 
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for it is simply preposterous to suppose that after that event, and a 
conference with Drawbaugh, and a contract made with him (in pur- 
suance of which contract he actually supplied iron pipe to cenvey 
the water from the ram to the house), there should have been 
broached or discussed such an absurdity as the use of terra-cotta 


pipe for that purpose. 


As to the story that Mr. Kissinger, at the Easton interview, ad- 
mitted that the reference to pipe in his letter of Aug. 20, 1875, 
referred to pipe for the ram, he denies it ; and his denial is supported 
conclusively by the character of the written statement procured from 
him. That statement completely excludes the idea that he, during 


this interview, made, deliberately and knowingly, any such admis- 


sion. 

It is of little moment to inquire whether or not he may, in the 
state of excitement and anger under which it is sufficiently apparent 
he labored at the time, or from mental confusion arising from a per- 
plexing cross-examination by these gentlemen, have let slip some ex- 
pression construable as such an admission. It is enough that the 
gentry who were endeavoring to entangle him in ,their toils did not 
venture to embody any such admission in the “written statement,” 
or to call him as a witness. 

Moreover, Mr. Draper’s testimony as to this alleged admission is 
very weak indeed; he simply says, “ Z so understood him, in answer 
to a question put to him, Z think, by Mr. Church.” 

The statement of Mr. Fenn, the willing instrument of defendants, 
to do their dirty work, is more positive, as might be expected. 

As to Mr. Church, his deposition contradicts itself. He first vives 
a general account of the interview, which demonstrates so fully the 
substantial truth of Mr. Kissinger’s previous account of it as to de- 
prive his subsequent specific contradictions of specific parts of Kissin- 
ger’s deposition of all force. He tells a story which is a dixgrace to 
himself and to his companions, and which shows that the who'e af- 
fair was an abominable scheme to entrap Mr. Kissinger; and yet he 
finds it in his conscience to say that the only object was to see 
whether Mr. Kissinger would own the letters as his. And, finally, 
he commits suicide, by deliberately contradicting in the afternoon 
what he had said in the morning, the “correction” being palpably in 
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the interest of the case, which, in the double capacity of counsel and 
witness, he was endeavoring to make out for bis clients. 


The net result of the “ hydraulic-ram ” issue has been to show that 
Draper’s original deposition for defendants is untrue; that his visit 
to Drawbaugh’s shop was not, as he says, in 1874, but in 1877; and, 
in showing this, it also shows that defendants’ attorneys and agents 
were capable of endeavoring to establish a false story by a mass of 
equally false testimony, deliberately manufactured in the face of 
evidence completely demonstrating the “falsity ” ; that with their eyes 
open to the truth, they went to work to concoct, and endeavor to 
impose upon the Court, an elaborate series of untruths, knowing 
them to be so. 

And the very strongest proof of all this is that Daniel Drawbaugh, 
the claimant in this case, the man who made the ram, put it in, and 
supplied, or caused to be supplied, the pipe for it, and into whose 
hands his own bill for the work has been traced, has not been called 


upon to testify on the subject. 


DRAWBAUGH’S SHOP AND ‘ PARTITIONS.” 


The shop in which Drawbaugh’s various alieged talking machines 
are said to have been made and used, and to have been seen by his 
witnesses, has been occupied since the summer of 1867 by Draw- 
baugh, and by various companies and individuals with whom he has 
at different times been connected in business. Drawbaugh (defts, 
li, 919) gives the dimensions of the shop as about forty feet in 
length, thirty or thirty-five in width, and as consisting of two 
stories; below them a basement with a dirt floor; at one end the 
water wheel; and above a garret or loft. It is the arrangement of 
the second story, which is of particular interest in connection with 
this controversy, because it was in that story that Drawbaugh had 
the small private or office room which figures so largely in the tes- 
timony, and in which the various alleged talking machines are stated 
to have been for the most part kept. The testimony shows that the 
arrangement of this second story was several times changed after the 
occupancy of the building by the company which originally fitted it 
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for him in 1867, to wit, the company known sometimes as the Pump 
Company, sometimes as the Faucet Company, and sometimes as the 
Drawbaugh Manufacturing Company. 

It becomes of some moment to ascertain what the different arrange- 
ments of this story were, and, as nearly as may be, the dates at which 
the several changes in that arrangement were respectively made. 
Drawbaugh, upon cross-examination (defts, ii, pp. 920-22), states 
in general terms the different arrangements which existed at differ- 
ent times, but he was not definite, and did not pretend to be definite 
as to the periods of the different arrangements. For these we have 
to have recourse, also, and chiefly, to the occupants at the several 
times. According to Drawbaugh’s deposition (p. 920), the arrange- 
ment at the time of the Faucet or Pump or Drawbaugh Manufactur- 
ing Company, as the concern was variously called, is shown in the 
following diagram : — 

SHOP D1aGRaM No. 1. 


= 


a — 


The small room at the northeast corner was the room used by 
him as a private room; the stairs from the main story, on which the 
principal heavy iron working machinery was, came up to this second 
story at G and entered into the large space. At D was the chimney. 
In the southeast corner there was at one time a dark closet, made 
with no window in it, to store the faucets in after they were finished. 
It was so small a contrivance that Drawbaugh did not remember it 
at all. It was spoken of by another witness. These partitions were 
not changed during the time of the Axle Company. 


. jw tient . sad 


887 


The next concern was Hauck Bros. & Co., in the summer of 1873. 
The following diagram shows the arrangement of the rooms at that 


time : — | 
NICHOLS SKETCH. 


It will be observed that the northeast corner room and the stair- 
way inside are the same as before. Another room was made in the 
| northwest corner of the building. This sketch was drawn by the 
g complainants’ witness Nichols (complts, vol. ii, 882) in response to 
4 redirect question 258, as a way of representing clearly the arrange- 

, ment which had been referred to in the witness’s cross-examination. 
Nichols worked for the Haucks in April and May, 1874. The ex- 
act date when this additional room in the northwest corner was put 
in is not certain, but it was not characteristic of the period of the 
Faucet Company, for Drawbaugh does not show it in his sketch for 
the Faucet Company period. It was there at the time the Haucks 
began, and therefore would appear to have been introduced during 
the latter part of the time of the Faucet Company. It had benches and 
a stove in it. The doors and windows are indicated in the sketch. 

David Hauck, the principal man of the firm of Hauck Bros. & 
Co., testifies (complts, i, 792) that the arrangement was as is shown 
in this sketch. Testimony to the same effect is given by Samuel F. 
Hauck, another of the parties (complts, ii, 1166). They particu- 
larly state that the two small rooms were not separated by any gang- 
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way orentry way, as in the next arrangement, and that the access to 
the upper story was by a stairway within the building. 

Drawbaugh says (defts, ii, 922) that at the time “the Axle 
Company took charge of the shop there was a stairs placed on the 
outside of the building, brought up from the ground to the second 
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floor at the north end of the building, and a doorway cut through the 
outer wall into the second floor, entering a gangway between the two 
rooms.” It was the construction of this outside stairway and the 
cutting of a doorway through the outer wall, then done, which gave 
occasion for this gangway. 

This arrangement is represented by the following diagram : — 


AXLE COMPANY DIAGRAM. 


g [§ 


and was made in the spring of 1875, by the Axle Company, so called, 


which occupied the principal story of the building, only the lower 
story, being still occupied by the faucet machinery owned by Hauck 
Bros. & Co. For the purpose of obtaining access to their premises, 
the Axle Company constructed a stairway outside going up to the 
second story and opened a gangway between the two small rooms 
leading directly into their large machine shop. 
This is expressly testified to by David A. Hauck (complts, 1, 792, 
ans. 40). That the stairway outside was not put in before the Axle 
vompany began is also shown by the defendants’ witness, Augustus 
Kabney (defts, ili, surrbtl, 262). He states that he worked for the 
Axle Company nine or ten days before the outside steps were put up. 
John Kahney, complainants’ witness (rejoinder, 111, 2039), helped 
to hoist in the machinery for the Axle Company before the outside 
steps were put up. 
The next change was when the Clock Company formed in April, 
1878, and began to manufacture clocks. Drawbaugh gives the fol- 
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lowing diagram of the condition of things at that time as follows 
(defts, ii, 922-3) : — 


SHop DIAGRAM No. 8. 
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The proofs show that the near corners of the two rooms partitioned 
off were nearer together than indicated by the diagram, leaving little 
more than a mere passageway between them, and thus virtually divid- 


ing the floor into four rooms. Complainants’ witness, John Kahney, 
says (complts’ rejoinder ili, 2039, q. 46), “while the Clock Com- 
pany was working there the floor was divided into four rooms. 
There was no change in this arrangement until Chellis took charge 
of the shop in 1879, and shortly before this suit.” 

The different arrangements, therefore, were: During the time of 
the Faucet Company, Drawbaugh’s private room alone in the 
northeast corner, as shown in shop diagram) No. 1; later, and 
towards the close of the Faucet Company period, but before the 
Haucks began, two rvoms with a single partition between them, as 
in the Nichols sketch. This was before, but not long before, July, 
1873. Next, in the spring of 1875, the arrangement shown in Axle 
Company diagram, —a space outside, — Drawbaugh’s private room 
in the northeast corner, his workroom in the northwest corner, and 
a gangway between them. Next the arrangement of the Clock 
Company, shown in the shop diagram No. 3, virtually dividing the 
floor into four rooms, retaining the outside staircase, the door from 
which no longer entered into a gangway but into one of the four 
rooms. This change was made in the spring of 1878, and lasted 
until shortly before the suit began. 
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UNITED STATES OF AMERICA, | 
Massachusetts District, J 


SS - 


At a ciseuit court of the United States for the first circuit, begun 
and holden at Boston, within and for the district of Massachusetts, 
on Tuesday, the fifteenth day of May, in the year of our Lord one 
thousand eight hundred and eighty-three. Before the, 

HonorasLtE JOHN LOWELL, 
Circuit Judge. 


IN EQUITY. 


AMERICAN Bett TELEPHONE Company, Complainant, 
U. 
Amos E. Doipear et al., Defendants. 


The bill of complaint in this cause was filed in the clerk’s office 
on the tenth day of October, A. D. 1881, and was duly entered at 
the May term of this court, A. D. 1881, and is in the words and 
figures following, namely: 


BILL OF COMPLAINT. 
[Filed Oct. 10, 1881.] 


| To the Honorable the Justices of the Circuit Court of the United States for 
the District of Massachusetts : 

The American Bell Telephone Company, a corporation duly es- 
tablished under the laws of the Commonwealth of Massachusetts, 

f brings this its bill of complaint against Amos E. Dolbear, of the city 
: of Somerville, State of Massachusetts; Francis M. Holmes, of the 
1 city of Boston, State of Massachusetts; and Henry B. Metealf, of the 
city of Pawtucket, State of Rhode Island. 

And thereupon your orator complains and says: 

1. That before the seventh day of March, 1876, Alexander Gra- 
ham Bell, then of Salem, in said Commonwealth, being the original] 
and first inventor of a new and useful improvement in telegraphy, 
which was never known or used before his invention thereof, and 
which had at the time of his application been in public use or on 
sale for more than two years, made application according to law for 

(I) 
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letters patent of the United States to be granted to him therefor ; 
upon which application, due proceedings being had in all respects, 
said letters patent were on the seventh day of March, 1876, granted, 
issued, and delivered to said Alexander Graham Bell, signed by the 


Secretary of the Interior and countersigned by the Commissioner 


of Patents, and numbered 174465, whereby there was secured to 
said Alexander Graham Bell, his heirs, administrators, or assigns, 
for the term of seventeen years from the said seventh day of March 
1876, the full and exclusive right and liberty of making, construct- 
ing, using, and vending to others to be used the said improvement, 
a description whereof is given in the words of the said Bell, in the 
schedule annexed to said patent, and formed a part thereof, as by 
said patent, numbered 174465, or a copy thereof, here in court to 
be produced, will fully appear. 

2. Before the thirtieth day of January, 1877, the said Alexander 
Graham Bell, being the original and first inventor of another new 
and useful improvement in electric telegraphy, which was never 
known or used before his invention thereof, and which had not at 
the time of his application been in public use or on sale for more 
than two vears, made application according to law for letters patent 
of the United States to be granted to him therefor; upon which ap- 
plication, due proceedings being had in all respects, said letters 
patent were on said thirtieth day of January, 1877, granted, issued, 
and delivered unto said Bell, signed by the Secretary of the Interior 
and countersigned by the Commissioner of Patents, and numbered 
186787, whereby there was secured to said Bell, his heirs, adminis- 
trators, or assigns, for the term of seventeen years from the said 
thirtieth day of January, 1877, the full and exclusive right and 
liberty of making, constructing, using, and vending to others to 
be used the said improvement, the description whereof is given in 
the words of said Bell in the schedule annexed to said last-named 
patent, and forming a part thereof, as by said patent numbered 
186787, or a copy thereof, here in court to be produced, will fully 
appear. 

3. Said Alexander Graham Bell assigned said letters patent, 
numbered respectively 174465 and 186787, to Gardiner G. Hub- 
bard, trustee, by deed of assignment dated July 9, 1877, and re- 
corded at the Patent Office July 28, 1877, liber R*®, page 399 
of Transfers of Patents. That said Gardiner G. Hubbard, trustee, 
assigned said letters patent, numbered respectively 174465, and 
186787, to the Bell Telephone Company, by assign- 


t 


and by an instrument in writing, 
Office, July 6, 1881, Liber B 27, page 


d the fullowing. | 


At end of paragraph 4, ad 
agro recorded at the Patent 


dated April 23, 1881, 


N rare P >, :. 
101, of Transfers of Patents 
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meént dated July 20, 1878, and recorded at the Patent Office, Oct. 
3, 1878, Liber Y”, page 460 of Transfers of Patents. 

4, Said Bell Telephone Company has granted the same to your 
orator, the American Bell Telephone Company, by an instrument 
jn writing, dated June 22, 1880, and recorded at the Patent Office, 
June 24, 1880, Liber I”, page 282 of Transfers of Patents. 

5. The sole right to manufacture electric speaking telephones 
under said patents thereby became and still is vested in the said 
American Bell Telephone Company ; that the only right granted to 
or possessed by any persons other than the said American Bell 
Telephone Company under said patents has been and is the right 
to use telephones procured from said American Bell Telephone 
Company and its predecessors, upon payment of stated royalties 
under said two patents to the said American Bell Telephone Com- 
pany. 

6. Electric speaking telephones had never been publicly known 
or used before the grant of said patent, and were first publicly made 
known and first introduced into public use by said Bell and his 
licensees under said Bell pateut; and but for the unlawful acts of 
the defendants hereinafter complained of, your orator would be in 
the full and exclusive enjoyment of: said rights. 

7. Your orator further shows, that after the grant of said Letters 
Patent, the inventio .s therein described and claimed, or substantial 
and material parts of the same, embodied in instruments known as 
Bell telephones, and in instruments known as Blake transmitters, 
were before July, 1877, and January, 1879, respectively introduced 
into general public use by the said Bell, the said Hubbard, 


trustee, the said Bell Telephone Company and your orator. That 


many thousands of persons have put the said inventions into daily 
use under the authority and license of the said Hubbard and your 
orator, and its predecessors, and those holding rights or licenses 
under them, and have paid for such use of said inventions the 
amount fixed by the owners of said patents as a reasonable compen- 
sation therefor, such payments amounting in the aggregate to many 
thousands of dollars. That telephone exchanges now exist in more 
than five hundred towns and cities of the United States, and in 
every State thereof, and ‘exist in substantially every city of the 
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United States having more than 15,000 inhabitants, and in many 
smaller places; and all said exchanges use telephones licensed by 
your orator, the American Bell Telephone Company, and its prede- 
cessors, as owners of said Bell patents, and pay royalty therefor to 
your said orator. That the fact that said Bell was the original and 
first inventor of said inventions, and that the patents above pamed 
are good and valid patents, has been generally recognized and 
acknowledged by those who have used the inventions and the public 
generally, in all parts of the United States, and the claims of the 
said Bell, Hubbard and your orator and its said predecessors, to the 
exclusive right to the said inventions under said patents have been 
generally acknowledged and acquiesced in. That from time to 
time several persons have attempted to make, sell and use telephones, 
or parts thereof, embracing said inventions, but that in such cases 
said Hubbard while owner of, and your orator and its said prede- 
cessors since they have owned said patents, have immediately upon 
hearing of such acts or attempts notified such parties to desist 
therefrom, and that such parties have generally, upon receiving such 
notices, complied therewith, and acquiesced in and recognized as 
valid the clains of said Hubbard and your orator under said patents ; 
and said Bell, said Hubbard and your orator have always asserted 
and maintained, and but for the wrongful acts of the defendants would 
and have hitherto almost universally enjoyed the sole and exclusive 
right to practise said inventions; that they have not acquiesced in 
any infringement of their exclusive rights ; that no persons or parties 
except your orator, the American Bell Telephone Company, and its 
licensees are now openly engaged in the manufacture or use of elec- 
tric speaking telephones, save and excepting the defendants and pos- 
sibly a few small infringers whom your orator is about to proceed 
against; and that the said exclusive rights of your orator are of great 
value to it. 

8. There are now in use more than 160,000 electric speaking 
telephones licensed by and paying royalty to your orator, the Amer- 
ican Bell Telephone Company ; that the owners of said Bell patents, 
and these who now are or heretofore have been licensed by them, 
have devoted great time and attention and large sums of money to 
the development of the telephone and the introduction thereof into 
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extensive use, and to the proper construction of the most suitable 
telephone lines and systems and telephonic appliances, and have 
constructed many thousand miles of telephone lines for use with 
telephones owned by your orator, the American Bell Telephone 
Company, and licensed by it for such use; and that nothing which 
the defendants or either of them have done has contributed in any 
substantial way to the development_of the telephone, or the intro- 
duction thereof into use. 

9. From time to time sundry persons have undertaken to man- 
ufacture and use electric speaking telephones, and to infringe the 
said patents; that the owners of said patents have required them to 
stop, and for the most part they have, upon being so notified, 
desisted from such infringement; that your orator, the American 
Bell Telephone Company, and its predecessors, owners of said Bell 
patents, have brought suit in the courts of the United States and 
obtained injunctions and decrees against such infringers ; and among 
the suits so brought and which have resulted in injunctions or decrees 
are the following : — 

10. The said exclusive rights of said Bell, and your orator, the 
American Bell Telephone Company, and its predecessors, as his 
assigns and grantees, have never been openly or publicly violated, 
to any considerable extent, except at one time and in the year 1878, 
by the Western Union Telegraph Company, and by the Gold and 
Stock Telegraph Company, and by the American Speaking Tele- 
phone Company, said three corporations having associated them- 
selves together for that purpose; that said Bell Telephone Company 
brought its bill in equity in the Circuit Court of the United States 
for the District of Massachusetts, against Peter A. Dowd, an agent 
of said associated companies, engaged’in the business of using their 
infringing telephones, and in said suit complained of the defendant 
that he had infringed the fifth claim of said patent 174,465 ; and also 
complained that he had infringed the third, sixth, seventh and eighth 
claims of said patent 186,787; the said associated corporations 
assumed the defence of said suit, and employed in said defence 
their counsel and experts learned in the law and skilled in the art; 


in said suit evidence was taken and completed by the complainants 
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in chief, and by the defendant in defence, and by the complainants 
in reply ; and thereupon, upon consideration of said proof, and the 
opinions of their professional advisers, the defendant and said cor- 
porations became satisfied that said Bell was the true, original and 
first inventor of the electric speaking telephone, and the inventions 
covered by said patents; whereupon they submitted to the said 
claims of the complainants, and agreed to desist from further 
infringements, and have since desisted from further infringements, 
and placed and caused to be placed all telephones within their 
power or control under license under said Bell patents, and paid or 
caused to be paid the usual and customary yearly royalties therefor 
habitually charged by the assigns of said Bell to other parties for 
like uses, and agreed that they would not thereafter make electric 
speaking telephones, and would not thereafter use electric speaking 
telephones, except such as should be made and furnished to them by 
your orator or the assigns of said Bell, and under license under said 
sell patents, and that for the use of the same they should pay not 
less than the usual and accustomed royalties from time to time 
charged to others by your orator; and in accordance with the said 
advice of counsel of said telegraph companies a final decree was 
thereafter made and entered in said suit for the complainant, with 
the consent of the defendant Dowd, and in and by said decree the 
said two Bell patents were adiudged and declared to be valid 
patents, and the defendant was perpetually enjoined from infringing 
the same. 

11. Inthe year 1880 the People’s Telephone Company, a cor- 
poration organized under the laws of the State of New York, and 
Frank A. Klemm, Joseph Loth, Julius Bien, Marcus Marx, 
Auguste H. Girard, John ‘N. Goodwin, Ernest Marx, Edgar 
W. Chellis, Richard C. McCormick, Henry D. Cooke, Jr., Max L. 
Gutman, Moritz Loth and Simon Wolf, did make, sell and use, and 
threaten to make, sell and use certain electric speaking telephones, 
some of which were known as the “ Klemm” telephones, and some 
of which were known as the “ Tisdel” telephones; that said defend- 
ants owned the alleged inventions of Frank A. Klemm and of 
Abner G. Tisdel, and of Daniel Drawbaugh, relating to electric 
speaking telephones ; that thereupon your orator, the American Bell 
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Telephone Company, and the Metropolitan Telephone and Tele- 
graph Company, a licensee of said American Bell Telephone Com- 

pany, did, in the Circuit Court of the United States for the Southern 

District of New York, file a bill in equity against all of said parties, 

complaining that such acts done and threatened infringed the rights 

secured to the said orators by the said two Bell patents, 174,465 and 
7 186,787 ; and did also move for an injunction thereon pendente lite. 
Said motion came on to be heard in said Court before the Hon. Sam- 
uel Blatchford, circuit judge, on the nineteenth day of November, 
1880, on affidavits and proofs filed by the respective parties, and 
was argued by counsel, to wit, Chauncey Smith and James J. Stor- 
row, Esquires, for the complainants, and by George Harding, Esq., 
for the defendants ; upon consideration whereof the Court did order 
an injunction as prayed for, restraining the defendants from infrin- 
ging the said two patents of your orator, numbered 174,465 and 
186,787; that such injunction issued accordingly on the twenty- 
second day of November, 1880; and your orator refers to a copy of 
the record in said suit, to be produced, and prays that the same muy 
be made part hereof. 

12. Inthe year 1880, the Eaton Telephone Company and its 
associates did infringe said patents in New York, by making and 
selling an electric speaking telephone apparatus, composed of a mag- 
neto telephonic receiver of a form and style called by them the “ Eaton 
Magneto Telephone,” and of a microphone battery telephonic trans- 
mitter, with carbon contacts; and did infringe said Bell patents in 
Massachusetts, by selling the same to others by their employé, 
Albert L. Spencer; whereupon your orator, the American Bell 
Telephone Company, brought suit against said Eaton Telephone Com- 
pany and others in the United States Circuit Court in the city of 
New York, and against said Spencer in Boston, complaining that 
said defendants had hereby infringed Claim 5: of Patent 174,465, 
and Claims 5, 6, 8, of Patent 186,787; and said Eaton Telephone 
Company and their associates defended said two suits, and employed 
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‘ in that behalf counsel learned in the law and experts: whereupon a 
preliminary injunction was issued in both suits. Afterwards said 
suits were prepared for final hearing, and the defendants denied the 
validity of said patents, and denied that the use of a microphone 
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and in support of such denial and of other allegations in their 
answer, they introduced evidence; and among other evidence they 
introduced the depositions of Elisha Gray and of William M. Good- 
ridge and of Henry Morton and of Edward 8S. Renwick; and the 
same evidence on both sides was introduced in said two suits. Said 
suit in Boston came on to be heard on final hearing before his Honor 
Judge Lowell, circuit judge at Boston, and was argued by counsel, 
and was, on June 27, 1881, decided by the Court in favor of the com- 
plainants ; and in its said decision the Court, among other things, 
expressly held and decided that all the said claims of said patents 
sued on were good and valid claims, and that said patents were 
valid patents, and that the use of the kind of speaking-telephone 
transmitter commonly known as a microphone transmitter with car- 
bon contacts, whereby the resistance of a battery circuit was varied 
by variations of pressure, due to vibrations imparted to one electrode 
hy sound waves, infringed said fifth claim of the Bell patent 174,- 
465. Your orator craves leave to refer to the record of said case, 
and to the opinion of said Court therein pronounced, and that the 
same may be made and deemed to be part hereof. 

Also the following : — 

13. A suit in the United States Circuit Court in Boston, brought 
in 1878 against Addison D. Hard, electrician, which resulted in a 
preliminary injunction; afterwards the said defendant made and 
exposed for sale some parts of electric speaking telephones, to the 
end that the purchasers thereof should complete and use the same; 
whereupon, after hearing, he was adjudged guilty of contempt and 
ordered to pay a sum of money into court, which sum was afterwards 
ordered to be paid and was paid to the complainant, the Bell Tele- 
phone Company. Said suit has been terminated by a final decree for 
the complainants. 

14. A suit in the same court against Jerome C. Redding, elec- 
trician, in 1878, which resulted ina preliminary injunction and a 
final decree for the complainants. 

15. <A suit in 1878, in the United States Circuit Court in New 
York, against Jesse H. Bunnell, manufacturing electrician, who 


telephonic transmitter with carbon contacts infringed said patents ; 
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appeared by counsel, and resulted in an injunction and a final decree 
for the complainants. 

16. <A suit in 1878 against Charles E. & W. H. Jones, in the 
United States Circuit Court in Cincinnati, wherein said defendants 
appeared by counsel, and in which a final decree declaring the valid- 
ity of said patents, and enjoining further infringement thereof, was 
issued against them. 

17. <A suit in 1880, in the United States Circuit Court in New 
York, against Pearce & Jones, manufacturing electricians, in which 
said defendants appeared by counsel, but which resulted in a final 
decree declaring the validity of said patents, 2ud enjoining further 
infringement thereof. 

18. A suit in 1880, in the same court, against J. L. Lazelle, a 
manufacturer of electrical apparatus, complaining that he infringed 
said patents by making and selling a form of magneto telephones 
sometimes called “ Lazelle” telephones, and a form of microphone 
telephonic transmitters, sometimes called the “Little Gem” tian-- 
mitters; and said suit resulted in a preliminary injunction, and a 
final decree and perpetual injunction. 

19. <A suit in 1881, in the United States Circuit Court in Chicago, 
against Edward E. Harbert and Harbert & Co., manufacturing elec- 
tricians, in which said Harbert appeared in person and a hearing was 
had, which resulted in a preliminary injunction, and a final decree 
and perpetual injunction. 

20. A suit in 1881, in the same court, against the Foster Mag- 
net Telephone Company, Gay W. Foster and others, in which the 
defendants appeared by counsel, and which resulted in a preliminary 
injunction, and a final decree establishing the validity of said patents 
and perpetually enjoining all further infringement thereof. 

21. All said injunctions and decrees still remain in full foree and 
effect, and all said named defendants have, so far as the complainant 
is informed, entirely ceased to use or sell electric speaking tele- 
phones. 

22. And your orator shows that the telephones made by your 
said orator and the infringing telephones of the defendants are small 
instruments, and easily concealed, and easily used in private, and 
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easily transferred from one person to another, so that it is generally 
extremely difficult for your orator to detect all instances of such use, 
and extremely difficult to prove the use thereof by persons not 
licensed by your orator, and the extent of such use, and] would be 
extremely onerous and burdensome for your orator to bring separate 
suits against each user to restrain said infringing use; and so, if the 
defendants, or either of them, shall be allowed to continue to manu- 
facture and supply such instruments for use during the pendency of 
this suit, your orator will be wholly without adequate remedy in the 
premises. 

23. Yet the defendants, well knowing the premises and the ex- 
clusive rights of your orator as aforesaid, but contriving to injure 
your orator and to deprive it of the benefit and advantage which 
might and otherwise would accrue to it from said inventions, without 
the license or consent of your orator and in infringement of the said 
patents, have, as your orator is informed and believes, jointly made, 
sold and used telephones embracing the inventions secured to your 
orator in said Letters Patent, or substantial and material parts of 
them, and have used the several improvements secured to your 
orator by said patents, and are still using the said several improve- 
ments at Boston and divers other places within said district, and have 
furnished electric speaking telephones made by them to a considera- 
ble number of persons within this district, to be connected up and 
used as electric speaking telephones for the transmission of articulate 
speech, by and according to the method secured to said Bell and to 
your orator by said patents, and still continue so to do; but pre- 
cisely how long the defendants have made, sold and used the said 
several improvements, and to what extent they have made, sold and 
used them, your orator, for want of a discovery thereof, does not 
know and cannot set forth, and it prays that the defendants may be 
compelled to set forth the same in their answer. 

And your orators have been informed and have good reason to 
believe and do believe as fellows: Said Dolbear has constructed an 
electric speaking telephone apparatus, one station of which he has 
placed upon his own premises, 70 Washington Street, Boston, and 
the other station of which he has placed at the furniture warehouse 
of the defendant Holmes, 107 Washington Street, Boston, and still 
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maintains and uses the same, and he and his associates have on more 
than one occasion during the past three months publicly asserted and 
represented that they have the right to make, use and sell such in- 
struments; and they have on more than one occasion during the past 
three months publicly asserted and represented that they intend to 
do so, and that in order the better to provide means and facilities 
for doing so on a large scale and extensively, they intend to organize 
a corporation for that purpose; that said speaking-telephone line 
and apparatus were by the defendants publicly exhibited to and used 
by large numbers of persons, partly with intent to induce such per- 
sons to become stockholders in such proposed corporation and users 
of similar telephones to be furnished by said defendants, and in order 
to aid in and promote the extensive use of such instruments; and 
that said assertions and representations have very recently been re- 
peated by the defendants, and your orator verily believes that unless 
restrained by order of this honorable Court, the said defendants, or 
some of them, will at once perform some of the infringing acts which 
they so threaten and intend, and will perform them to such an ex- 
tent as to cause great and irreparable damage to your orator. 

24. Your orator has requested the said defendants to acknowledge 
its rights in the premises, and to desist and refrain from the said acts, 
and from disregarding and infringing your orator’s said rights, and 
to account with and pay to your orator what is justly due to your 
orator by reason of said infringement. | 

25. But now so it is, may it please your Honors, that the defend- 
ants wholly refuse so to do; but on the contrary, continue ard 
threaten to continue said infringement of the rights of your orator 
afi resaid, and particularly threaten to make and put out other like 
instruments, and thereby cause irreparable injury to your orator’s 
lawful business: all which is contrary to equity and good con- 
science. 

20. To the end, therefore, that the said defendants may, if they 
can, show why your orator should not have the relief herein prayed, 
and may upon their oaths, and according to their best and utmost 
knowledge, remembrance, information or belief, full, true, direct 
and perfect answer make to all and singular the matters hereinbefore 
stated and charged, as fully and particularly as if the same were 
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here repeated, and they especially interrogated as to each and every 
of said matters: and more especially may answer, discover and set 
forth, whether during any and what period of time, and whether at 
said Boston or elsewhere, and when and_ where, they used said 
improvements, or either of them; and whether they manufactured 
or sold any electric speaking telephones or apparatus to transmit 
speech by electricity, or the various parts of such telephones, and 
how many they have made or sold, and to whom they have sold the 
same, and how the said telephone and the several parts of the same 
are constructed and used ; and particularly shall state whether or not 
they have declared and represented that they intended to furnish or 
cause to be furnished such telephones for use by others, and whether 
they have represented and declared that they intended to get up and 
organize a corporation for that purpose. 

27. And your orator shows that it is entitled to restrain all fur- 
ther use of telephones which have been or shall be manufactured 
and disposed of by the defendants or either of them, and to receive 
and collect from each user thereof a suitable sum as and for damages 
and profits in consequence of and growing out of such use by each 
peison who has used the same; and not waiving suid rights, but 
wholly insisting thereon, and asserting that it intends to pursue and 
enforce said rights against said users, your orator avers that the 
defendants are also liable to pay to your orator other sums as and 
for profits by them actually realized by and from said infringement 
and unlawful acts. Wherefore your orator prays that the defend- 
ants may be decreed to account for and pay over to your orator all 
such gains and profits resulting to them from said iufringements ; 
and may be restrained, together with their servants and agents, by 
an injunction to be issued out of this honorable Court, or by one of 
your Honors, according to the law in such case provided, from 
making, selling or using the said improvements, patented as afore- 
said, or either of them; and that they may also be enjoined and 
restrained as aforesaid during the pendency of this suit, and for 
such other and further relief in the premises as the nature of the case 
may require and to yeur Honors shall seem meet. 

28. May it please your Honors to grant unto your orator, not 
only a writ of injunction, but also a writ of subpoena, to be directed 
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to the said defendants and each of them, commanding them and 
each of them, at a certain time and under a certain penalty therein 
to be limited, personally to be and to appear before your Honors and 
this honorable court, then and there to answer unto this bill of com- 
plaint, and to do and receive what to your Honors shall seem meet 
in the premises. 


THE AMERICAN BELL TELEPHONE COMPANY, 
By Tuero. N. VAIL, 
General Manager. 
JAMES J. STORROW, 
Solicitor and of Counsel. 


UNITED STATES OF AMERICA, ) 
STATE OF MASSACHUSETTS, >SS: 
SUFFOLK CoUNTY, { 
OcToBER 20, 1881. 
Personally appeared Theo. N. Vail, above named, and having 
been duly sworn, doth depose and say that he is general manager 
of said American Bell Telephone Company, and of said Bell Tele- 
phone Company; that he has read the foregoing bill and knows the 
contents thereof; that all the matters therein stated as to the acts of 
said two corporations he knows to be true; that all other matters 
therein stated he believes to be true; and believes the said Bell to 
be the true, first, and original inventor of the improvements in said 
two patents set forth and claimed; and that the same had not been 
in public use or on sale two years before his respective applications 
for said two patents. 
Sworn to before me, 
[ SEAL. ] GrO. Witiis PIERCE, 
Notary Public. 


This cause was thence continued from term to term to the Octo- 
ber term of this court, A. D. 1882, when, to wit, January 24, 1883, 
after a full hearing by the court, the Honorable Horace Gray, asso- 
ciate justice, and the Honorable John Lowell, circuit judge, sitting, 
it is ordered, adjudged, and decreed that a temporary injunction 
issue against the said defendants according to the prayer of the 


bill. 


(13) 


One the twenty-first day of March the following answer was filed 
by consent, namely : 


ANSWER. 


These defendants, answering so much of said bill of complaint as 
they are advised it is material for them to answer, jointly and sever- 
ally say: 

1. They admit the grant of the Letters Patent in the bill of com- 
plaint mentioned, No. 174465, dated March 7, 1876, and No. 186787, 
dated January 30, 1877. 

2. They deny the complainants’ title to said Letters Patent. 

3. Electric speaking telephones had been publicly known and 
used long before the grant of the Bell patent of 1876; and it is mat- 
ter of general knowledge among all skilled in the art that Philip 
Reiss invented an electric speaking telephone before 1863, which 
was so widely known by means of printed publications in the English 
language and in foreign languages that the apparatus and method 
of Reiss were public property in 1876 and before that year. Reiss’ 
telephone was made public before 1870, was a matter of great in- 
terest among electricians in this country and in Europe, full and 
accurate knowledge of it was had by large numbers of electricians 
in this country and in Europe; and it was so well and widely known 
both in this country and in Europe that the Bell apparatus is now 

(15) 
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and has always been considered by large numbers of electricians not 
as the first electric telephone, nor as the first electric speaking tele- 
phone, but merely an improved form of telephone. Before 1876 
telephones, electric telephones, electric speaking telephones, and 
mechanical speaking telephones were so well and widely known 
that at the date of Bell’s invention they were public property, not to 
be monopolized lawfully; and Bell’s invention was an improvement 
in an old art, and was not anew art. Therefore these defendants 
deny all the allegations in the bill of complaint as to Bell being the 
first or an original invention of a new art, or of a new apparatus; 
and aver that his invention was nothing more than an improvement 
on what was well known before to all skilled in the art of telephony, 
including Bell himself. 

4. As to acquiescence by the public these defendants admit that 
the public have generally recognized and acknowledged the rights 
of Bell and of Blake as improvers, and these defendants have and 
do recognize and acknowledge such rights of Bell and of Blake, but 
they deny that the public have ever acknowledged or recognized 
any right in Bell or any one else to monopolize all electric speaking 
telephones, no matter how constructed nor what their method of 
operation. 

5. As to the number of Bell and Bell-Blake telephones in use, and 
as to the business ability and energy, and lavish, but wise expendi- 
ture, of the owners of the Bell and Blake patents, the allegations 
of the bill of complaint are substantially correct; but there is not 
now in use, and never has been in use, one speaking telephone of 
the kind deseribed in the Bell patent of 1876, No. 174465; and 
the speaking telephone described in that patent is of no commercial 
value whatever, has never been made, except experimentally, is not 
now and has never been on sale, and is practically worthless, except 
as regards its scientific importance as the first embodiment of Bell’s 
invention, namely, two coils in the same circuit, each having a core, 
all arranged for use according to Bell’s improved method; which is 
controlling by the energy of the sound-waves the magnetic energy at 
the transmitting core, transforming that into “dynamical electricity ” 
or current strength on the line connecting transmitter and receiver, 
transforming thatagain into magnetic energy at the receiving core,and 
(16) 
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that finally into sound-waves; the latter sound-waves being like the 
first, because each new energy must correspond with the energy trans- 
formed ; for it is both admitted and averred by these defendants 
that each and every one of the electric speaking telephones as put 
into use by the Bell company, or by any of the numerous infringers 
against whom, from time to time, suits have been brought, as 
alleged in the bill of complaint, or by:any one else, excepting only 
the telephones invented by Reiss, the modifications and improve- 
ments thereof by Wright and others, and the telephones manu- 
factured by these defendants, contained each and all of the elements 
first combined by Bell, namely, two coils in the same circuit, each 
coil having a core; means the same as or known substitutes for the 
means described in the Bell patent of 1876 for contro!ling, by the 
energy of the sound-waves, the magnetic energy at the transmitting 
coil; means the same as described ‘n that patent for transforming that 
magnetic energy at the transmitting core into “ dynamical electricity ” 
on the line, precisely the same dynamical electricity and precisely 
the same line as described in Bell’s patent of 1876; means for trans- 
forming that dynamical electricity into magnetic energy at the 
receiving coil, and that magnetic energy into sound-waves, all 
precisely as described in the Bell patent of 1876; and that Bell is 
the original and first inventor of this method of and apparatus for 
transmitting vocal and other sounds, and entitled to a patent for 
the same. 

6. But these defendants, nevertheless, deny that Beli’s patent of 
1876, No. 174,465, is valid, and aver that it is wholly null and void 
so far as concerns electric speaking telephones. First, for the 
reason that the specification of said patent is not sufficient to enable 
any person skilled in the art or science to which the invention apper- 
tains to make, construct and use the same with practical success ; 
secondly, becatise it is an attempt to patent a mere abstraction, 
viz., “ the employment of a vibratory or undulatory current,” regard- 
less of the means or method for producing such a current, and also 
regardless of the means or method for utilizing such a current; 
thirdly, because it is an attempt to patent more than Bell invented, 
in that it is attempted to patent any and all means or methods for 
producing any and all electric variations conforming to the variations 
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of sound-waves, instead of the means or method invented by Bell for 
producing the electric variations new with him, and means or methods 
substantially the same as or known substitutes for such means or 
method; and in that it is attempted to patent any and all means or 
methods for utilizing such electric variations, instead of the means or 
method invented by Bell for utilizing his vibratory or undulatory cur- 
rent; fourthly, because it is an attempt to patent more than Bell in- 
vented, in that it is attempted to patent any and all electric variations 
which conform to the variations of sound-waves, not only regardless of 
how produced or how utilized, but also regardless of all the character- 
istics and qualities of such electric variations other than their conform- 
ity to sound-waves; and lastly, because in view of the state of the art 
of telephony, Bell invented nothing more than an improved method 
of and apparatus for transmitting vocal and other sound by control- 
ling magnetic energy at the transmitter, substantially as described 
in his patent, by means of the energy of the sound-waves; trans- 
forming that magnetic energy into “ dynamical electricity ” or current 
strength, substantially such as is described in his patent; and 
utilizing such electricity at the receiver by transforming it into 
magnetic energy there, substantially as described in his patent; and 
has attempted to claim all methods of and apparatuses for transmit- 
ting vocal and other sounds by transforming at the transmitter the 
energy of the sound-waves into electric variations, no matter how or 
by what apparatus the transformation be effected, and no matter 
what the character or quality of the electric variations, so that they 
conform sufficiently to the sound-waves to be capable of producing 
sound-waves like the first at the receiver; and no matter how or by 
what apparatus these electric variations are caused to connect the 
receiver with the transmitter, or to produce sound-waves at the 
receiver. 

7. These defendants aver that the following methods of and appa- 
ratus for transmitting vocal and other sounds were publie property 
at and long before the time of Bell’s invention of his improve- 
ments in the art of telephony; viz., First, the Reiss method and 
apparatus, in which the energy of the sound-waves was used at the 
transmitter to vary the resistance of a closed electric circuit in which 
was a receiver consisting of a coil which was a part of the circuit, 
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and a core within that coil, the method being —controlling, by the 
energy of the sound-waves at the transmitter, the “dynamical elec- 
tricity” or current strength on the line, transforming that into mag- 
netic energy at the receiver, and that into sound-waves. This method 
is inferior to Bell’s method, becau<e the energy of the sound-waves 
is not transformed into dynamical electricity on the line by being 
first transformed into magnetism; for all that causes the opera- 
tion of the magneto receiver (which is the same in the Reiss and 
Bell methods and apparatus) is the variation in current strength of 
the electricity passing through the helix of the receiver, causing 
precisely corresponding variations in the magnetic energy of the 
receiving core; and practically much greater variations of current 
strength in the helix of the receiver can be obtained by controlling 
the magnetic energy of the transmitting core by the sound-waves, as 
in Bell’s method, than by varying the current strength in the circuit 
directly by the sound-waves as in Reiss’s method. Second, the Reiss 
method, as improved by Dr. Wright, in which the energy of the 
sound-waves was used at the transmitter to vary the resistance of a 
short electric circuit in which was a coil forming a part of the short 
circuit, and having a core within it; this coil and its core being 
within a second coil, the ends of which were connected to the plates 
of a condenser; this condenser being the receiver. This method 
was inferior to Bell’s, for although the energy of the sound-waves was 
here utilized to vary the magnetic energy of the transmitter core, 
precisely as in a large majority of the telephones now made and 
licensed by the Bell Company, and although this varying magnetic 
energy at the transmitter core was transformed into electricity on 
the line, yet the electricity so obtained was substantially different 
in its action from that obtained in Bell’s method by reason of the 
kind of receiver used in the Reiss-Wright method, which was not 
capable of responding alike to all variations of the electricity on the 
line, but responded to such as exceeded a certain electro-motive 
force or electric tension, head or pressure, the chief sounds emitted 
from the receiver being produced only when the line became so 
highly charged as to produce a discharge between the plates of the 
condenser, which was the receiver in the Reiss-Wright method ; and 


all electrical effects other than those produced by the disruptive dis- 
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charge were slight, and though present were unnoticed at that time. 
This method was a practical and very important improvement on 
the Reiss method, in that it very greatly increased the loudness of 
the sounds given out by the receiver, by very greatly increasing the 
electro-motive force of the electricity on the line, and thereby cor- 
respondingly increasing the current strength utilized in the receiver. 
In fact, the community owes to Dr. Wright, and not to Bell or to 
Blake, that feature of the method now generally used, which consists 
in controlling the current strength of a circuit of small resistance 
by the energy of the sound-waves, and transforming the current 
strength so controlled into magnetic energy at the transmitter core ; 
and had Dr. Wright used the Reiss-Legat receiver in the secondary 
circuit of his improved Reiss transmitter, viz., the Reiss trans- 
mitter in a short primary circuit of small resistance, with a core in 
the helix of that circuit, he would have had an electric speaking tel- 
ephone not differing, except in details of construction, from the per- 
fected form of apparatus now in general use, and the method would 
have been precisely the same as the perfected method now in gen- 
era! use; viz., using the energy of the sound-waves to control the 
current ina primary circuit of small resistance, transforming varia- 
tions of that current into variations of magnetic energy at the core 
of the transmitter; these variations of magnetic energy at the trans- 
mitter core into dynamical electricity or current strength on the 
line; that into magnetic variations at the receiver core, and those 
into sound-waves like the first. 

8. The Reiss telephone is an efficient electric speaking telephone, 
its currents are the so-called undulatory currents, and are precisely 
the same as one class described in the Bell patent of 1876. The 
Reiss-Legat telephone is an efficient electric speaking telephone, its 
currents are the so-called undulatory currents, precisely such as are 
expressly included in the Bell patent of 1876. The Reiss-Wright 
telephone is not a speaking telephone; but the currents in its pri- 
mary circuit are the so-called undulatory currents, precisely such 
as are expressly included in the Bell patent of 1876; and while 
the electricity generated in its secondary circuit, or line wire, is 
substantially different from that in Bell’s line, and the line of 
Reiss and Reiss-Legat, that arises solely because of the use of a 
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different receiver; and with the Reiss-Legat receiver substituted 
for the Wright condenser-receiver, the currents on the line would be 
precisely the same both in kind and degree as the currents in the 
line or the best form of electric speaking telephone now kuown; 
and precisely the same in kind, but far superior to, the operative 
currents on the line of the apparatus shown in Bell’s patent of 
1876. 

The Reiss method is a method of transmitting vocal or other 
sounds telegraphically by causing electrical undulations similar in 
form to the vibrations of the air accompanying the said vocal or 
other sounds, and Bell’s method is not the first method for trans- 
mitting articulate speech telegraphically. 

9. The invention of Bell isan improved method or art, consisting, 
in comparison with Reiss’s method, in varying the magnetic energy 
of a transmitting core by the energy of the sound-waves, transforming 
that into dynamical electricity or current strength on the line, being 
in those respects unlike Reiss’s method, but in all its other steps 
exactly copying Reiss’s method; and consisting, in view of both 
Reiss’s method and the Reiss-Wright method, in the use of the 
Reiss-Wright method so far as concerns varying magnetic energy at 
the receiver core by the energy of the sound-waves, and the Reiss 
method so far as concerns transforming electrical undulations pro- 
duced by variations of magnetic energy into sound-waves.  Bell’s 
patent of 1876 is valid for nothing more than a method consisting of 
the following steps: (1) transforming the energy of the sound-waves 
into variations of magnetic energy at the transmitter core (for exam- 
ple, directly by setting the armature of that core into vibration, as in 
Fig. 7 of Bell’s ’76 patent, or indirectly by varying an electric cur- 
rent passing through a helix around that core as in the Reiss- 
Wright method); (2) transforming the energy of these magnetic 
variations into dynamical electricity or current strength on the line ; 
(3) transforming the energy of this dynamical electricity or current 
strength into magnetic energy at the receiver core; aud (4) trans- 
forming that magnetic energy into sound-waves. Bell did not invent 
any one of the steps in his improved method, but each one of them 
was public property in 1876, and for many years before that; the 
first step was made public by Wright, in connection with a second 
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step closely analogous to, although substantially different from, Bell’s 
second step; andthe third and fourth steps of Bell’s method were 
made public by Reiss, Gray and others, in connection with a first 
step closely analogous to, although substantially different from, the 
first step of Bell’s method. 

The last step of Reiss, transforming the energy of magnetic vari- 
ation at the receiver into sound-waves, is precisely the same as the | 
last step of Bell; the initial step of Reiss-Wright, varying mag- 
netic energy at the core of the transmitter by the energy of the 
sound-waves, is substantially the same as the initial step of Bell; 
the intermediate steps in both the old methods are closely analo- 
gous to, although substantially different from, the intermediate steps 
in the Bell method. Bell’s invention, so far as concerns apparatus, 
is the combination of two coils, so connected by a line of conductors 
that dynamical electricity produced in the line by one will be trans- 
formed into magnetic energy by going through the other, a core in 
each coil, and an armature for each core; and no apparatus em- 
bodies Bell’s invention, or is capable of use in practising Bell’s 
method, unless it have each of these seven elements: two coils, two 
cores, two armatures and a line, or equivalents or well-known suh- 
stitutes for them. The Bell-Blake apparatus now in general use 
has these seven elements, for although it consists of (1) a short 
circuit with a Reiss transmitter and primary coil in it, (2) the trans- 
mitter coil, (3) the transmitter core, (4) the line, (5) the receiver 
coil, (6) the receiver core, (7) the receiver armature, yet the first 


element is a well-known substitute for the transmitter armature, and ‘ 
has the same duty, ¢. e., varying the magnetic energy at the trans- ; " 


mitter core. 
10. The publications, a list of which follows, make public prop- 
erty in this country of the following features in methods of and ap- 
paratuses for transmitting sounds telegraphically ; namely, — 
As to transmitters: (1) using the energy of sound-waves to vary 
resistance in the main circuit ; (2) using the energy of sound-waves 


to vary the resistance in a primary circuit, and using the energy of | 
the primary current so varied to vary the magnetic energy at the > 
transmitter core 

As to the line: (1) transmitter and receiver forming part of a 


ANSWER. 23 


closed circuit; (2) transmitter and receiver forming part of a circuit 
open as to electricity of less than a certain electro-motive force, but 
closed as to electricity of that electro-motive force which the genera- 
tor was adapted to produce. 

As to receivers: (1) using varying electrical energy on the 
line to vary magnetic energy at the receiver core, and that to pro- 
duce sound-waves; (2) using the direct passage of a current of 
high tension through a non-conductor to produce sound-waves, 

And the defendants aver that the alleged invention or discovery of 
said Bell described in said Letters Patent No. 174,465, of 1876, 
and the alleged invention or discovery of said Bell described in said 
Letters Patent No. 186,787, of 1877, had been patented and had 
been described in the following patents and printed publications 
prior to his supposed invention or discovery thereof; viz., — 

(1) Letters Patent of the United States No. 166,095, dated July 
27, 1875, granted to Elisha Gray. 

(2) Letters Patent of the United States No. 141,777, dated 
August 12, 1873, granted to Thomas A, Edison and George Har- 
rington. 

(3) Letters Patent of the United States No. 156,897, dated 
November 17, 1874, granted to William Thomson. 

(4) Letters Patent of Great Britain No. 8,345, dated January 
21, 1840, granted to Charles Wheatchen. 

(5) Letters Patent of Great Britain No, 2,646, dated July 29, 
1874, granted to J. H. Johnson. 

(6) Letters Patent of Great Britain No, 974, dated —_ 16, 
1875, and granted to John Henry Johnson. 

(7) Letters Patent of the United States No. 165,728, dated July 
20, 1875, and granted to Elisha Gray. 

(8) Letters Patent of the United States No. 166,094, dated 
July 27, 1875, and granted to Elisha Gray. 

(9) Letters Patent of the United States No. 173,460, dated Feb- 
ruary 15, 1876, and granted to Elisha Gray. 

(10) Letters Patent of the United States No. 173,618, dated 
February 15, 1876, and granted to Elisha Gray. 

(11) Letters Patent of Great Britain No. 1,874, dated May 1, 
1876, and granted to George Tomlinson Bonsfield. 
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(12) Letters Patent of the United States No. 186,340, dated 
January 16, 1877, and granted to Elisha Gray. 

(13) Letters Patent of the Dominion of Canada No. 4,749, dated 
July 7, 1875, and granted to Elisha Gray. 

(14) Letters Patent of the United States No. 175,971, dated 
April 11, 1876, and granted to Elisha Gray. 

(15) “Electricity and Magnetism” by Jenkins, published 
in London, Eng., and New York, N. Y., in the year 1873, at 
page 334. , 

(16) “Der Elecktromagnetische Telegraph,” by H. Schellen, 
published at Brunswick, Germany, in 1867, pages 411, 412, 413, 
414, 429, 430, 431, 432, 4383, 434, 485, 436, 437, 438, 468 and 
469. 

(17) “The Electric Telegraph,” by R. Sabine, published at 
London, Eng., in the year 1867, pages 45, 46, 136, 137 and 138. 

(18) “The Electric Telegraph,” by Dr. Lardner, new edition, 
revised by E. B. Bright, published in London, Eng., in the year 
1867, at pages 164, 165, 166 and 167. 

(19) “ Zeitschrift des Deutsch-osterreichischen Telegraphen 
Verein,” published at Berlin, Prussia, in the year 1862, Vol. IX., 
at page 125. 

(20) “ The Telegraphic Journal,” published at said London in 
the year 1872, Vol. I., at page 4. 

(21) “ Electricity,” by R. M. Ferguson, published in said London 
and at Edinburgh, Scotland, in the year 1867, pages 257-259. . 

(22) “The Telegrapher,” published in New York, N. Y., in the el 
year 1869, Vol. V., number 39, at page . i 

(23) “The Manufacturer. and Builder,” published in said New 
York in the year 1869, Vol. I., at page 129. 

(24) “Wonders of Electricity,” by J. Baile, published in said 
New York in the year 1872, at pages 140, 141, 142 and 143. 

(25) “The Telegraphic Journal,” published at said London in 
the year 1875, Vol. III., at pages 286, 287 and 288. 

(26) “Die Fortschritte der Physik,” von Dr. E. Jochmann, 1861, 4 | 
pages 171, 173, and 1863, page 96. *¢ | 

(27) “Zeitschrift of the German Austrian Telegraph Association 
for 1862,” page 125. 
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(28) “Polytechnisches Journal,” von Dr. E. M. Dingler, Augsburg, 
1863, Nos. 168, 169, pages 23, 185 and 399. 

(29) “Deutsche Klinik,” No. 48, Berlin, November 28, 1863, 
pages 468, 469. 

(30) “Deutsche Industrie Zeitung” for 1863. Chemnitz, No. 16, 
page 184, No. 18, page 208, and No. 22, page 249. 

(31) “Frankfurter Conversationsblatt,” November 29, 1861, and 
June 30, 1863. 

(32) “Polytechnisches (Physikalisches) Centralblatt,” 1863, pages 
857, 859. | 

(33) “Polytechnisches Notizblatt,” von Prof. Dr. Reed Boettger, 
Frankfurt a M, No. 6, XVIII., Jahrgang, 1863, pages 81, 84. 

(34) “Didaskalia, Blaetter fur Geist, Gemueth and Publicitaet,” 
September 28, 1864, No. 232. 

(35) “Die Gartenlaube,” Leipsic, 1863, No. 51, page 807. 

(36) “Transactions Royal Scottish Society of Arts,” Edinburgh, 
Vol. VI., 1864, appendix Q, pages 184, 187. 

(37) “Annual Report of American Association for the Advance- 
ment of Science” for 1869. 

(38) “Die Neueren Apparate der Akoustik,” von Fr. Pisko, Wien 
1865, pages 94 et seq. 

(39) Ditto, pages 241 ef seq. 

(40) “ Jahresbericht des Physikalishen Vereins, Frankfurt aM,” for 
the year 1860-1861, pages 57-64. 

11. The fifth claim of Bell’s patent of 1876 is void if construed to 
cover all methods of transmitting vocal or other sounds by the use of 
electricity, because it is not for an art, machine, manufacture or com- 
position of matter, or any improvement on either, but for a mere 
abstraction, viz., causing certain electrical undulations vaguely de- 
scribed, and having no other limitation than similarity in form to the 
vibrations of the air accompanying vocal or other sounds, regardless o¢ 
the method of causing such electrical undulations, regardless of the 
method of utilizing them, regardless of whether they be undulations 
in a closed line of conductors, or in an open line of conductors, or in 
a non-conductor ; regardless whether they be undulations of “ dynam- 
ical electricity,” that is, undulations in the strength of the current, 
which actuates the receiver; or whether they be undulations of 
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charge or static electricity, that is, variations in the density of the 


electricity which actuates the receiver; or whether they be undu- 


lations of charge such as would exist in a non-conductor (say a glass 


plate) were a charged diaphragm vibrated by the voice in its neigh- 


borhood. 


This 5th claim is also void, because causing electrical undulations 


is in itself, and without regard to the method of causing and the 


method of using them, of mere scientific interest, and wholly lacking 


in all requisites of a patentable subject. 


This 5th claim is also void, because the electric undulations men- 
tioned are not properly described, it being impossible to say whether 
they exist or not unless the means or method of causing them be 


known, or unless their presence be proved by the work done by 


them, or both. 

This 5th claim is also void, because not limited to the only thing 
susceptible of invention or discovery, viz., the method of causing 
certain undulations and the method of utilizing them; for if these 
undulations be new (which is denied), they are worthless unless an 


appropriate method for causing and for utilizing them be described ; 


and any one may lawfully either cause them or utilize them, or both, 


so long as he does not appropriate any invention or discovery prop- 
erly patented. 


This 5th claim is also void, because the art of transmitting vocal 


and other sounds is not susceptible of invention or discovery; for 


all that can be invented or described is certain means or certain 


methods whereby that end can be accomplished ; and causing electri- 
cal undulations without more is neither a method of nor apparatus 
for transmitting sounds; but any method of transmitting sounds by 
electricity must include some method of causing the sounds to be 
transmitted to fit electricity for its duty, and must also include 
some method of causing this electricity to do its duty at the point to 
which the sounds are to be transmitted, that is, must include a trans- 
mitting method, a receiving method, and some sort of a channel or 
medium by which the electricity fitted for its work by the trans- 


mitting method may reach the place where its work is to be done, 


and all this was perfectly well known long before any invention or 


discovery of Bell, as it is 


a mere statement of the essential condi- 
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tions of the problem of the transmission of speech by electricity, and 
is not the subject of invention or discovery. 4 

12. These defendants have never been concerned in the manufacture | 
or sale of telephones embracing the inventions or either of them, or 
any substantial or material parts of either of them, described in either 
of the patents mentioned in the bill of complaint ; but they admit the 
manufacture and use of telephones invented by the defendant Dolbear 
and described in his Letters Patent No. 239,742, dated April 5, 1881 ; 
No. 240,578, dated April 26, 1881; and aver that they have full 
right to manufacture, use and sell such telephones, and that they are 
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radically different in all substantial respects from any invention de- 
scribed in either of the said Bell patents. The transmitter used in the 
Dolbear telephone is in all material respects identical with the Reiss- 
Wright transmitter. It is a Reiss transmitter in a circuit of small 
resistance, having a helix asa part of it, with the transmitting core in 
that helix ; the line is an open circuit, and is the first open circuit ever 
used for any practical purpose, and it was wholly unknown until 
Dolbear’s discovery that such a line was capable of any practical use. 
The receiver is wholly new, wholly unlike any prior instrument, and 
t operates upon a principle never before applied in any of the useful 
arts. The method invented by Dolbear, and the only method prac- 
tised when his apparatus is used, is precisely the same as the Reiss- 
Wright method so far as concerns the use of the energy of the sound- 
waves to vary the electric current in a circuit of small resistance, and 
' the use of the current so varied to vary the magnetic energy of the 
transmitter core; but is wholly new with Dolbear in all other respects, 
“ee for the magnetic variations of the transmitter core must be converted 
into electric variations of many times greater electro-motive force 
than any ever before utilized for any practical purpose, and must be 
generated in a line whose resistance is practically infinite, and must be 
transformed directly into sound-waves. Dolbear’s method is his own 
discovery and invention, is radically different from all other methods 
of transmitting sounds, except as to its first step, which is the same 
as that of the Reiss-Wright method, and is of the highest value and 
importance, inasmuch as it remedies fully some very serious faults in 
the Bell method, which was the best known before Dolbear’s dis- 
covery. 


98 ANSWER. 


And these defendants pray the same benefit of the facts and things 
herein set forth as if for the reason thereof they had demurred to said 
‘bill, where a demurrer would have been proper, and the same benefit 
thereof as if they had specially pleaded to the said bill, where a 
special plea would have been proper. 

Wherefore these defendants submit that the complainants are not en- 
titled to the relief, or any part thereof, prayed for in said bill of com- 
plaint ; without this, that any other matter in said bill contained, 
material to be answered unto, and not herein sufficiently answered 
unto, confessed and avoided, traversed or denied, is true. 

All which matters and things these defendants are ready to aver, 
maintain and prove as this Honorable Court shall direct; and pray 
to be hence dismissed with their reasonable costs and charges in this 
behalf most wrongfully sustained. 


AMOS E. DOLBEAR, 

HENRY B. METCALF, 

FRANCIS M. HOLMES, 
By J. E. Maynapier, 


CAUSTEN Browne, their Solicitor. 
of Counsel. 


— —— 


Districr OF MASSACHUSETTS. 
SUFFOLK, SS. Boston, March 15, 1883. 


Then personally appeared the above-named Amos E. Dolbear, and 
made oath that he has read the above answer; that he understands 
the contents thereof, and that the statements therein are true, as 


stated. Before me, 
Wituizm A. CoPpELaAnn, 
[SEAL | Notary Public. 
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And on the thirtieth day of March the following replication was 
filed, namely: 


Replication. 


The replication of the above-named complainants to the answer 
of the defendants above named. 

These repliants, saving and reserving unto themselves all and 
all manner of advantage of exception to the manifest insufficiencies 
of the said answer, for replication thereunto, say : 

That they will aver and prove their said bill to be true, certain, 
and sufficient in the law to be answered unto; and that the said 
answer of the defendants is uncertain, untrue, and insufficient to be 
replied unto by these repliants, without this, that any other matter 
or thing whatever in the said answer contained, material or effec- 
tual in the law to be replied unto, confessed, and avoided, traversed, 
or denied, is true. All which matters and things these repliants 
are and will be ready to aver and prove as this honorable court 
shall direct, and humbly pray as in and by their said bill they have 
already prayed. 

By their attorney, JAMES J. STORROW. 


This cause was thence continued to this present term, when pub- 
lication of the testimony having passed in the clerk’s office, this 
cause is set down for hearing and fully heard by. the court, the 
Honorable John Lowell, circuit judge, sitting, on the thirtieth day- 
of June, 1883, on the 25th day of August, 1885, the opinion of the 
court is announced, and on the eighth day of September, 1883, the 
following decree is entered, namely : 


Final Decree. 


This cause came on to be heard at this present term upon the 
pleadings and proofs, and was argued by counsel for the respective 
parties; and now, upon consideration thereof, to wit, Sept. Sth, 1885, 
it is ordered, adjudged, and decreed as follows, viz., that the letters 
patent referred to in the complainants’ bill, being letters patent of 
the United States, granted unto Alexander Graham Bell, No. 174465, 
for improvement in telegraphy, dated March 7th, 1876, is a good 
and valid patent; and that the said Alexander Graham Bell was 
the original and first inventor of the improvement described and 
claimed therein; and that the said defendants have infringed the 
fifth claim of said patent and upon the exclusive rights of the com- 
plainants under the same. 

And it appearing to the court that the complainants waive a 
reference to a master to take an account of the profits and damages, 
and that the parties agree that the amount of profits and damages 
to be recovered by the complainants be fixed at the sum of one 
- hundred dollars, it is further ordered that the complainants recover 
the said sum of one hundred dollars accordingly. 
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And it is further ordered, eo and decreed that a perpetual 
injunction be issued under said patent No. 174465 against the de- 
fendants according to the prayer of the bill. The court has not 
considered letters patent No. ISG787, dated January 30th, 1877, in 
the bill mentioned. 

And it is further ordered, adjudged, and decreed that the com- 
plainants recover of the defendants its costs of suit taxed at 

From this decree the defendants in open court claim an appeal 
to the Supreme Court of the United States, and give good and sufh- 
cient security that they will age their said “appeal to effect and 
answer all damages and costs if they fail to make their plea good, 
and said appeal is allowed accordingly. 

A true record, : 

Attest: JOHN G. Stetson, Clerk. 


The following is the evidence used in the hearing of said cause 
before said circuit court, namely : 


EVIDENCE FOR COMPLAINTS. 
Crrevuit Court OF THE UNITED STATES, l. 
gm of Massacausetts, ‘’ 

No. 16 62 


SS . 


In Kaquity. 


AMERICAN Bett TELEPHONE COMPANY 
ie 
Amos E. DoLBEar, et al. 


Proofs for Final Hearing, taken in Pursuance of the Siaty-Seventh Rule 
as amended. Before me, 
WILLIAM AA. COPELAND, 


Special Kxamaner. 


J. STORROW, a for Complainants. 


Present: J 
J. Kk. MAYNADIER, I usq., for Defendants. 


Complainants introduce assignments of the Bell patents named 
in the bill as follows: 


COMPLAINANTS’ EXHIBIT—ASSIGNMENT BELL TO HUBBARD. 
ASSIGNMENT OF PATENT RIGHT. 

Liber R”, p. 59D. 

To all whom it may concern . 

Whereas, Alexander Graham Bell, of Boston, in the county of 
Suffolk, and State of Massachusetts, did obtain three several Let- 
ters Patent of the United States for an improved svstem of tele- 
graphy, telephony, and telephonic apparatus, which Letters Patent 
bear date respectively, March seventh, A. D. eighteen bundred and 
seventy-six, and numbered 174465; June sixth, A. D. eighteen 
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‘hundred and seventy-six, and numbered 178,399; and January 
thirtieth, A. D. eighteen hundred and seventy-seven, and numbered 
- 186,787. 

And whereas, Gardiner G. Hubbard, of Cambridge, in the county 
of Middlesex and State of Massachusetts, trustee, is desirous of 
acquiring an interest therein ; now this indenture witnesseth that for 
a valuable consideration, viz., one dollar and other valuable con- 
sideration to me in hand paid, the receipt of which is hereby ac- 
knowledged, I have assigned, sold and set over, and by these presents 
do assign, sell and set over unto the said Gardiner G. Hubbard, 
trustee, all the right, title and interest I have in the above-described 
invention, as secured to me by Letters Patent, for, to and in the 
United States and Territories, and in no other place or places. The 
same to be held and enjoyed by the said Gardiner G. Hubbard, 
trustee, for his own use and behoof, and for the use and behoof of 
his legal representatives, to the full end of the term for which said 
letters were granted, as fully and entirely as the same would have 
been held and enjoyed by me had this assignment and sale not been 
made. 

In testimony whereof, I have hereunto set my hand and affixed 
my seal this day of July, in the year of our Lord one 
thousand eight hundred and seventy-seven. 


ALEXANDER GRAHAM BELL. [seat] 


Sealed and delivered in presence of 


Cuas. Eustis Husparp. 
, Recorded July 28, 1877. 


COMPLAINANTS’ EXHIBIT ASSIGNMENT HUBBARD TO BELL 
TELEPHONE COMPANY. 


ASSIGNMENT OF PaTENT Riaur. 
Liber Y”, p. 460. 
To all whom it may concern :— 

Whereas, Alexander Graham Bell, of Salem, Massachusetts, as 
assignor to himself, Thomas Sanders and Gardiner G. Hubbard, did 
obtain Letters Patent of the United States, bearing date April 6, 
1875, and numbered 161,739; and whereas said Alexander Graham 
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Bell did obtain Letters Patent of the United States, bearing date ° 


March 7, 1876, and numbered 174,465; bearing date June 6, 1876, 
and numbered 178,399; and bearing date Jan. 30, 1877, and num- 
bered 186,787, all of said Letters Patent being for improvements in 
* Telegraphy, Telephony, and Telephonic Apparatus” invented by 
said Alexander Graham Bell; and whereas, all of said Letters Patent 
have been assigned to Gardiner G. Hubbard, trustee, said letters 
numbered 161,739, by deed of assignment, delivered July 9, 1877, 
and recorded in Liber T?!, page 448 of Transfers of Patents; and 
s.iid letters numbered 174,465, 178,399 and 186,787, by deed of 
assignment, delivered July 9, 1877, and recorded Liber R*!, page 399 
of Transfers of Patents; and said Hubbard, trustee, is now the 
owner of the above-described inventions secured by said Letters 
Patent; and whereas the Bell Telephone Company, a corporation 
duly established under the laws of ‘the Commonwealth of Massachu- 
setts, and located at Boston, is desirous of acquiring the ownership 
of said inventions secured by said Letters Patent. 

Now, this indenture witnesseth that I, Gardiner G. Hubbard, 
trustee, in consideration of one dollar and other valuable considera- 
tion to me in hand paid by said Bell Telephone Company, the 
receipt whereof is hereby acknowledged, have assigned, sold and set 
over, and by these presents do assign, sell and set over unto the said 
Bell Telephone Company all my right, title and interest in the 
above-described inventions and in and to said Letters Patent, each 


and all of them, the same to be held and enjoyed by the said Bell - 


Telephone Company for its own use and behoof, and for the use and 
behoof of its legal representatives, to the full end of the term for 
which said letters were granted, and any extension or reissue thereof, 
as fully and entirely as the same would have been held and enjoyed 
by me had this assignment and sale not been made. 

In testimony whereof, I have hereunto set my hand and seal this 
twentieth day of July, in the year eighteen hundred and seventy- 
eight, being thereto duly authorized. 

GARDINER G. HUBBARD, Trustee. [sat] 

In presence of 
C. E. Hupparp. 
R. W. DEVONSHIRE 
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COMPLAINANTS’ EXHIBIT ASSIGNMENT BELL TELEPHONE 
| COMPANY TO AMERICAN BELL TELEPHONE COMPANY. 
Liber B”, p. 101. 

Know all men by these presents, That the Bell Telephone Com- 
pany, a corporation created under the laws of the Commonwealth of 
Massachusetts, in consideration of one dollar and other valuable 
considerations to it paid by the American Bell Telephone Company, 
a corporation created under said laws, the receipt whereof is hereby 
acknowledged, does hereby grant and convey unto said American 
Bell Telephone Company the exclusive right under the following 
patents to the State of Massachusetts, viz.: Letters Patent No. 
174,465, issued March 7, 1876, to Alexander Graham Bell for an 
improvement in telegraphy, and Letters Patent No. 186,787, issued 
January 30, 1877, to said Bell for an improvement in electric teleg- 
raphy and in and to the inventions therein described or intended to 
be described; and does further grant, assign and convey to said 
American Bell Telephone Company any and all other right, title 
and interest now remaining to it, said Bell Telephone Company, in, 
to and under said Letters Patent and inventions. 

To have and to hold the same to the said American Bell Telephone 


Company, its successors and assigns, to their own use and behoof 


i forever. 
This instrument is made at the request of the National Bell Tele- 
“{ phone Company in pursuance of an agreement between said Bell 


Telephone Company and said National Bell Telephone Company, 
wo dated March 20, 1879, said American Bell Telephone Company 
| being the appointee of said National Bell Telepone Company to 

receive this conveyance, and in pursuance of an agreement between 

said National Bell Telephone Company and said American Bell Tel- 

ephone Company, dated May 8, 1880. 
| In witness whereof, said Bell Telephone Company has caused its 
corporate seal to be hereto affixed and these presents to be signed 
in its name and behalf by W. H. Forbes, its president, thereto duly 
authorized, this twenty-third day of April, A. D. 1881. 

[ oT. Co. (Signed) THE BELL TELEPHONE COMPANY, 
By W. H. Forses, Pres’t. 


o4 


Received for record, July 6, 1881, and recorded in Liber B”, 


é 
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page 101 of Transfers of Patents. 


In testimony whereof, I have caused the seal of the Patent Office 
to be hereunto affixed. 


[ Seal of 
Patent Office. 


Ex’d. 


] 
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COMPLAINANTS’ EXHIBIT CHARTER AMERICAN BELL 


TELEPHONE COMPANY. 
Chapter 117. 


COMMONWEALTH OF MASSACHUSETTS. 


IN THE YEAR ONE THOUSAND EIGHT HUNDRED AND EIGHTY. 


AN ACT to Incorporate the American Bell Telephone Company. 


Be it enacted by the Senate and House of Representatives, in General 
Court assembled, and by the authority of the same, as follows : — 


SECTION l. 


poration, according to the provisions of chapter two hundred and 
twenty-four of the acts of the year eighteen hundred and seventy, 
and the acts in amendment thereof and addition thereto, for the pur- 
pose of manuf 
to use electric speaking telephones and other apparatus and appli- 
ances pertaining to the transmission of intelligence by electricity, 
and for that purpose constructing and maintaining by itself and its 
licensees public and private lines and district exchanges, with a capi- 
tal stock exceeding one million of dollars and not exceeding ten 
millions of dollars. 

SECTION 2. 
become a stockholder in, or become interested with other corpora- 
tions hereafter organized for like purposes, or already established 
for the transaction of telephonic business under its patents and no 
others: provided, that said corporation shall not become a stock- 
holder in any other corporation doing business in this State to an 


‘acturing 


Alexander Graham Bell, William H. Forbes, George 
Z. Silsbee, Richard S. Fay, Alexander Cochrane, George L. Bradley, 
Francis Blake, Jr., Thomas Sanders, and Charles Eustis Hubbard, 


and their associates, may associate themselves and organize a cor- 


>? >? 


For the purposes afvresaid, said corporation may 
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amount exceeding thirty per cent of the capital stock of said last- 
named corporation. And it and its licensees may, within this Com- 
monwealth, enjoy the rights given by chapter sixty-four of the 
General Statutes and acts amendatory thereof, and shall be subject 
to the liabilities therein imposed; but section ten of said chapter 
shall only apply to their public lines; and the apportionment pro- 
vided by section five of chapter two hundred and eighty-three of the 
acts of the year eighteen hundred and sixty-five, and acts amendatory 
thereof, shall be made upon ‘the number of telephones in use by it, 
or under its authority, or with its permission, or under Letters Patent 
owned or controlled by it, within and without this Commonwealth, 
respectively ; and the returns to be made under said act shall state 
the facts required for such apportionment in such form as the tax 
commissioner may determine; and it shall be the duty of said tax 
commissioner, or his deputy, to annually examine the books, ac- 
counts and papers of said corporation, so far as may be necessary 
for the verification of said returns. | 

Section 3. When an injury is done to a persen or to property 
by the posts, wires, telephones or other apparatus of the corpora- 
tion, caused by any negligence on the part of itself or its officers, or 
on the part of any of its agents, servants, employés or operatives, 
the corporation shall be responsible in damages to the party injured. 

SecTION 4. ‘The franchise or charter of said corporation shall not 
be sold or offered for sale, or leased to any company, or to any per- 
son or association of persons, without the consent of the legisluture ; 
and any contract made contrary to the provisions of this act shall be 
void. And this charter may be revoked by the legislature for any 
cause which they deem sufficient. 

Section 5. The provisions of the first and second sections of the 
three hundred and tenth chapter of the acts of the year eighteen 
hundred and sixty-eight shall apply to said telephone company and 
its licensees. Said corporation shall be subject to all general laws 
that now are, or that may be hereafter in force, relating to similar 
corporations, so fur as the same shall not be inconsistent with the 
provisions of this act. 

Section 6. This act shall take effect upon its passage. 

10 
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House OF REPRESENTATIVES, March 12, 1850. 
Passed to be enacted. 
CuarRLes J. Noyes, Speaker. 


In SENATE, March 17, 1880. 


Passed to be enacted. 
Rospert R. Bisuop, J/'reszdent. 


March 19, 1880. Approved. 
Joun D. Lone. 


SECRETARY’S DEPARTMENT, Boston, March 19, 1880. 
A true copy. 
Witness the seal of the Commonwealth. 


[ SEAL | Henry B. Peirce, 
Secretary of the Commonwealth. 


COMPLAINANTS’ EXHIBIT CERTIFICATE OF INCORPORA- 
TION AMERICAN BELL TELEPHONE COMPANY. 
No. 1,077. 
COMMONWEALTH OF MASSACHUSETTS. 

Be it known that whereas W. H. Forbes, George L. Bradley, G. Z. 
Silsbee, Charles Eustis Hubbard, Francis Blake, W. G. Saltonstall, 
Richard S. Fay, R. W. Devonshire, Charles Emerson, Thomas B. 
Bailey and C. M. Whitcomb have associated themselves with the 
intention of forming a corporation under the name of the American 
Bell Telephone Company, for the purpose of manufacturing, owning, 
selling, using and licensing others to use electric speaking telephones, 
and other apparatus and appliances pertaining to the transmission of 
intelligence by electricity, and for that purpose constructing and 
maintaining, by itself and licensees, public and private lines and dis- 
trict exchanges, with a capital of seven million three hundred and 
fifty thousand dollars, and have complied with the provisions of 
the statutes of this Commonwealth in such case made and provided, 
as appears from the certificate of the President, Treasurer, and 
Directors of said corporation, duly approved by the Commissioner of 
Corporations, and recorded in this office : — 

Now, therefore, I, Henry B. Peirce, Secretary of the Common- 
wealth of Massachusetts, do hereby certify that said W. H. Forbes, 


oe 
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G. L. Bradley, G. Z. Silsbee, C. E. Hubbard, F. Blake, W. G. 

Saltonstall, R. S. Fay, R. W. Devonshire, C. Emerson, T. B. Bailey 

and C. M. Whitcomb, their associates and successors, are legally 

organized and established, as and are hereby made an existing cor- 

poration under the name of the American Bell Telephone Company, 

with the powers, rights and privileges, and subject to the limitations, 
duties and restrictions, which by law appertain thereto. 

Witness my official signature hereunto subscribed, and the seal of 

the Commonwealth of Massachusetts hereunto affixed this seventeenth 

day of April, in the year of our Lord one thousand eight hundred 


and eighty. | 
(Signed ) HENRY B. PEIRCE, 


[SEAL | Secretary of theCommonwealth. 


COMMONWEALTH OF MASSACHUSETTS. 
SECRETARY’S DEPARTMENT, Boston, Oct. 13, 1880. 


I hereby certify that the foregoing is a true copy of the certificate 
of incorporation of the American Bell Telephone Company, organized 
under the provisions of chapter two hundred and twenty-four, of the 
acts of the year eighteen hundred and seventy, and chapter one hun- 
dred and seventeen, of eighteen hundred and eighty, having “ the 
force and effect of a special charter,” as appears by the record of this 
devartment. 

Witness the seal of the Commonwealth. 

‘} HENRY B. PEIRCE, 
[SEAL | Secretary of the Commonwealth. 


Copy of the last clause of Section 11, of Chapter 224, of the Acts of 
the year eighteen hundred and seventy. 


“The Secretary of the Commonwealth shall sign the same, and 
| cause the seal of the Commonwealth to be thereto affixed, and such 
certificate shall have the force and effect of a special charter, and be 
conclusive evidence of the organization and establishment of such 


corporation. The Secretary shall also cause a record of sych certifi- 


cate to be made, and a copy of such record, duly certified, may, with 


like effect as the original certificate, be given in evidence to prove 


the organization and establishment of such corporation.” 


STIPULATION. 


COMMONWEALTH OF MASSACHUSETTS. 
SECRETARY’S DEPARTMENT, Boston, Oct. 18, 1880. 


I hereby certify that the foregoing is a true copy of the last clause 
of Section 11, of Chapter 224, of 1870,.and is now in force; and 
that the certified copies of record hereto annexed are the copies in 
said section referred to. 

In testimony whereof, witness my hand and the seal of the.Com- 
monwealth hereto affixed. 


HENRY J. COOLIDGE, 
[SEAL | Deputy Secretary of the Commonwealth. 


STIPULATION. 


It is admitted by the defendants that they have made and used 
speaking telephone apparatus composed of instruments the same as 
the instruments now produced, marked “ Dolbear Transmitter,” 
* Dolbear Receiver No. 1,” “ Dolbear Receiver No. 2.” 

The parties have agreed as follows by stipulation on file: — 

It is agreed that the affidavits and evidence heretofore filed in this 
case upon motion for preliminary injunction shall stand as final 
proofs in the cause; neither party desire that the witnesses shall be 
called for cross examination. | 

The affidavits and proofs referred to in said stipulation are the 
following : — 


& Sheets. 
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STIPULATION. 


COMMONWEALTH OF MASSACHUSETTS. 


SECRETARY’S DEPARTMENT, Boston, Oct. 18, 1880. 


I hereby certify that the foregoing is a true copy of the last clause 
of Section 11, of Chapter 224, of 1870, and is now in force; and 
that the certified copies of record hereto annexed are the copies in 
said section referred to. 

In testimony whereof, witness my hand and the seal of the.Com- 
monwealth hereto affixed. 


HENRY J. COOLIDGE, 
[SEAL ] Deputy Secretary of the Commonwealth. 


STIPULATION. 


It is admitted by the defendants that they have made and used 
speaking telephone apparatus composed of instruments the same as 
the instruments now produced, marked “ Dolbear Transmitter,” 
* Dolbear Receiver No. 1,” “ Dolbear Receiver No. 2.” 

The parties have agreed as follows by stipulation on file: — 

It is agreed that the affidavits and evidence heretofore filed in this 
case upon motion for preliminary injunction shall stand as final 
proofs in the cause; neither party desire that the witnesses shall be 
called for cross examination. | 

The affidavits and proofs referred to in said stipulation are the 
following : — 


flo. 174,408. 
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A. G. BELL. 
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Patented Marct | 7, 1875 
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A. &@. BELL. 
TELEGRAPEY 
Patented March 7, 1876 


No. 174,469. 


> 


UNITED STATES PATENT OFFICE, 


ALEXANDER GRAHAM BELL, OF SALEM, MASSACHUSETTS, 


IMPROVEMENT IN TELEGRAPHY. 


Specification forming part of Letters Patent’ No. 174,465, dated March 7, 1876; 
application filed Febuary 14, 1876. 


To all whom it may concern: 

Be it known that I, ALEXANDER GRAHAM BELL, of Salem, Massa- 
chusetts, have invented certain new and useful Improvements in Te- 
legraphy, of which the following !s a specification : — 

In Letters Patent granted to me April 6, 1875, No. 161,739, I 
have described a method of, and apparatus for, transmitting two or 
more telegraphic signals simultaneously along a single wire by the 
employment of transmitting instruments, each of which occasions a 
succession of electrical impulses d’f Wring in rate from the others ; 
and of receiving instruments, ear. tuned to a pitch at which it will 
be put in vibration to produce .cs fundamental note by one only of 
the transmitting instruments; and of vibratory circuit-breakers 
operating to convert the vibratory movement of the _ receiving 
instrument into a permanent make or break (as the case may be) of 
a local circuit, in which is placed a Morse sounder, register, or 
other telegraphic apparatus. I have also therein described a form 
of autograph-telegraph based upon the action of *~- above-mentioned 
instruments. 

In illustration of my method of multiple telegraphy I have shown 
in the patent aforesaid, as one form of transmitting instrument, an 
electro-magnet having a steel-spring armature, which is kept in 
vibration by the action of a local battery. This armature in vibrat- 
ing makes and breaks the main circuit, producing an intermittent 
current upon the line-wire. I have found, however, that upon this 
plan the limit to the number of signals that can be sent simulta- 
neously over the same wire is very speedily reached; for, when a 
number of transmitting instruments, having different rates of vibra- 


tion, are simultaneously making and breaking the same circuit, the 
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effect upon the main line is practically equivalent to one continuous 
current. 

In a pending application for Letters Patent, filed in the United 
States Patent Office Feburary 25, 1875, I have described two ways 
of producing the intermittent current— the one by actual make and 
break of contact, the other by alternately increasing and diminish- 
ing the intensity of the current without actually breaking the circuit. 
The current produced by the latter method I shall term, for distinc- 
tion sake, a pulsatory current. 

My present invention consists in the employment of a vibratory 
or undulatory current of electricity in contradistinction to a merely 
intermittent or pulsatory current, and of a method of, and apparatus 
for, producing electrical undulations upon the line-wire. 

The distinction between an undulatory and a pulsatory current 
will be understood by considering that electrical pulsations are 
caused by sudden or jnstantaneous changes of intensity, and that 
electrical undulations result from gradual changes of intensity 
exactly analogous to the changes in the density of air occasioned by 
simple pendulous vibrations. The electrical movement, like the 
aerial motion, can be represented by a sinusoidal curve or by the 
resultant of several sinusoidal curves. 

Intermittent or pulsatory and undulatory currents may be of two 
kinds, accordingly as the suecessive impulses have all the same 
polarity or are alternately positive and negative. 

The advantages I claim to derive from the use of an undulatory 
current in place of a merely intermittent one are, first, that a very 
much larger number of signals can be transmitted simultaneou-ly 
onthe same circuit; second, that a closed circuit and single main 
battery may be used; third, that communication in both directions 
is established without the necessity of special induction-coils ; fourth, 
that cable despatches may be transmitted more rapidly than by 
means of an intermittent current or by the methods at present in 
use; for, as it is unnecessary to discharge the cable before a new 
signal can be made, the ligging of cable-siguals is prevented ; fifth, 
end that as the circuit is never broken a spark-arrester becomes 
unnecessary. 

It has long been known that when a permanent magnet is caused 
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to approach the pole of an electro-magnet a current of electricity is 
induced in the coils of the latter, and that when it is made to recede 
acurrent of opposite polarity to the first appears upon the wire. 
When, therefore, a permanent magnet is caused to vibrate in front 
of the pole of an electro-magnet an undulatory current of electricity 
is induced in the coils of the electro-magnet, the undulations of 
which correspond, in rapidity of succession, to the vibrations of the 
magnet, in polarity to the direction of its motion, and in intensity to 
the amplitude of its vibration. 

That the difference between an undulatory and an intermittent 
current may be more clearly understood I shall describe the condi- 
tion of the electrical current when the attempt is made to transmit 
two musical notes simultaneously — first upon the one plan and then 
upon the other. Let the interval between the two sounds be a 
major third; then their rates of vibration are in the ratio of 4 to 5. 
Now, when the intermittent current is used the circuit is made 
and broken four times by one transmitting instrument in the same 
time that five makes and breaks are caused by the other. A and B, 
Figs. 1, 2, and 3, represent the intermittent currents produced, four 
impulses of B being made in the same time as five impulses of A. 
ccc, &c., show where and for how long time the circuit is made, 
and ddd, &c., indicatethe duration of the breaks of the circuit. 
The line A and B shows the total effect upon the current when the 
transmitting instruments for A and Bare caused simultaneously to 
make and break the same circuit. The resultant effect depends 
very much upon the duration of the make relatively to the break. 
In Fig. 1 the ratio is as 1 to 4; in Fig. 2, as 1 to 2; and in Fig. 3 
the makes and breaks are of equal duration. The combined effect, 
A and B, Fig. 3, is very nearly equivalent to a continuous current. 

When many transmitting instruments of different rates of vibra- 
tion are simultaneously making and breaking the same circuit the 
current upon the main line becomes for all practical purposes con- 
tinuous. 

Next, consider the effect when an undulatory current is employed. 
Electrical undulations, induced by the vibration of a body capable 


of inductive action, can be represented graphically, without error, 


by the same sinusvidal curve which expresses the vibration of the 
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inducing body itself, and the effect of its vibration upon the air; 
for, as above stated, the rate of oscillation in the electrical current 
corresponds to the rate of vibration of the including body — that is, 
to the pitch of the sound produced. The intensity of the current 
varies with the amplitude of the vibration — that is, with the loud- 
ness of the sound; and the polarity of the current corresponds to 
the direction of the vibrating body —that is, to the condensations 
and rarefactions of air produced by the vibration. Hence, the 
sinusoidal curve A or B, Fig. 4, represents, graphically, the elec- 
trical undulations induced in a circuit by the vibration of a body 
capable of inductive action. 

The horizontal line a def, &e., represents the zero of current. 
The elevations 6 b 6, &., indicate impulses of positive electricity. 
The depressions ccc, &c., show impulses of negative electricity. 
The vertical distance 6 d or c f of any portion of the curve from the 
zero-line expresses the intensity of the positive or negative impulse 
at the part observed, and the horizontal distance a a@ indicates the 
duration of the electrical cscillation. The vibrations represented 
by the sinusoidal curves B and A, Fig. 4, are in the ratio aforesaid, 
of 4 to 5—that is, four oscillations of B are made in the same time 
as five oscillations of A. 

The combined effect of A and B, when induced simultaneously 
on the same circuit, is expressed by the curve A+B, Fig. 4, which 
is the algebraical sum of the sinusoidal curves A and B. This 
curve A+Bb also indicates the actual motion of the air when the 
two musical notes considered are sounded simultaneously. Thus, 
when electrical undulations of different rates are simultaneously 
induced in the same circuit, an effect is produced exactly analogous 
to that occasioned in the air by the vibration of the inducing bodies. 
Hence, the co-existence upon a telegraphic circuit of electrical vibra- 
tions of different pitch is manifested, not by the obliteration of the 
vibratory character of the current, but by peculiarities in the shapes 
of the electrical undulations, or, in other words, by peculiarities in 
the shapes of the curves which represent those undulations. 

There are many ways of producing undulatory currents of elec- 
tricity, dependent for effect upon the vibrations or motions of bodies 
capable of inductive action. A few of the methods that may be 
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employed I shall here specify. When a wire, through which a con- 
tinuous current of electricity is passing, is caused to vibrate in the 
neighborhood of another wire, an undulatory current of electricity 
is induced in the latter. When a cylinder, upon which are arranged 
bar-magnets, is made to rotate in front of the pole of an electro- 
magnet, an undulatory current of electricity is induced in the coils 
of the electro-magnet. 

Undulations are caused in'a continuous voltaic current by the 
vibration or motion of bodies capable of inductive action; or by the 
vibration of the conducting-wire itself in the neighborhood of such 
bodies. Electrical undulations may also be caused by alternately 
increasing and diminishing the resistance of the circuit, or by 
alternately increasing and diminishing the power of the battery. 
The internal resistance of a battery is diminished by bringing the 
voltaic elements nearer together, and increased by placing them 
farther apart. The reciprocal vibration of the elements of a battery, 
therefore, occasions an undulatory action in the voltaic current. 
The external resistance may-also be varied. For instance, let mer- 
cury or. some other liquid form part of a voltaic circuit, then the 
more deeply the conducting-wire is immersed in the mercury or 
other liquid, the less resistance does the liquid offer to the passage 
of the current. Hence, the vibration of the conducting-wire in mer- 
cury or other liquid included in the circuit occasions undulations in 
the current. The vertical vibrations of the elements of a battery in 
the liquid in which they are immersed produces an undulatory 
action in the current by alternately increasing and diminishing the 
power of the battery. 

In illustration of the metbod of creating electrical undulations, I 
shall show and describe one form of apparatus for producing the 
effect. I prefer to employ for this purpose an electro-magnet, A, 
Fig. 5, having a coil upon only one of its legs 6. A steel-spring 
armature, c, is firmly clamped by one extremity to the uncovered 
leg d of the magnet, and its free end is allowed to project above 
the pole of the covered leg. ‘The armature c can be set in vibration 
in a variety of ways, one of which is by wind, and, in vibrating, it 
produces a musical note of a certain definite pitch. 

When the instrument A is placed in a voltaic circuit, 9 be fg, 
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the armature ¢ becomes magnetic, and the polarity of its free end is 
opposed to that of the magnet underneath. So long as the arma- 
ture c remains at rest, no effect is produced upon the voltaic current, 
but the moment it is set in vibration to produce its musical note 
a powerful inductive action takes place, and electrical undulations 
traverse thecircuit g be fg. The vibratory current passing through 
the coil of the electro-magnet f causes vibration in its armature / 
when the armature c h of the two instruments A I are normally in 
unison with one another; but the armature % is unaffected by the 
passage of the undulatory current when the pitches of the two 
instiuments are different. 

A number of instruments may be placed upon a telegraphic cir- 
cuit, as In Fig. 6. When thearmature of any one of the instruments 
is set in vibration all the other instruments upon the circuit which 
are in unison with it respond, but those which have normally a 
different rate of vibration remain silent. Thus, if A, Fig. 6, is set 
in vibration, the armatures of A! and A2 will vibrate also, but all 
the otbers on the circuit will remain ‘still. So if B! is caused to 
emit its musical note the instruments B B? respond. They con- 
tinue sounding so long as the mechanical vibration of B! is con- 
tinued, but become silent with the cessation of its motion. The 
duration of the sound may be used to indicxte the dot or dash of 
the Morse alphabet, and thus a telegraphic dispatch may be indicated 
by alternately interrupting and renewing the sound. When two or 
more instruments of different pitch are simultaneously caused to 
vibrate, all the instruments of corresponding pitches upon the cir- 
cuit are set in vibration, each responding to that one only of the 
transmitting instruments with which it is in unison. Thus the sig- 
nails of A, Fig. 6, are repeated by A! and A’, but by no other 
instrument upon the circuit; ‘the signals of B? by B and B'; and the 
signals of C! by C and C* — whether A, B’, and C! are successively 
or simultaneously caused to vibrate. Hence by these instruments 
two or more telegraphic signals or messages may be sent simulta- 
neously over the same circuit without interfering with one another. 

I desire here to remark that there are many other uses to which 
these instruments may be put, such as the simultaneous transmission 
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of musical notes, differing in loudness as well as in pitch, and the 
telegraphic transmission of noises or sounds of any kind. 

When the armature c, Fig. 5, is set in vibration the armature 
h responds not only in pitch but in loudness. Thus, when c 
vibrates with little amplitude, a very soft musical note proceeds 
from 4; and when c vibrates forcibly the amplitude of the vibration 
of h is considerably increased, and the resulting sound becomes 
louder. So, if A and B, Fig. 6, are sounded simultaneously, (A 
loudly and B softly,) the instruments A' and A? repeat loudly the 
signals of A, and B' B2 repeat softly those of B. 

One of the ways in which the armature c, Fig. 5, may be set in 
vibration has been stated above to be by wind. Another mode is 
shown in Fig. 7, whereby motion can be imparted to the armature 
by the human voice or by means of a musical instrument. 

The armature c, Fig. 7, is fastened loosely by one extremity to 
the uncovered leg d of the electro-magnet 6, and its other extrem- 
ity is attached to the centre of a stretched membrane, a. <A cone, 
A, is used to converge sound-vibrations upon the membrane. When 
a sound is uttered in the cone the membrane a@ is set in vibration, 
the armature c is forced to partake of the motion, and thus electrical 
undulations are created upon the circuit Ebe fg. These undulations 
are similar in form to the air vibrations caused by the sound — that 
is, they are represented graphically by similar curves. The undu- 
latory current passing through the electro-magnet / influences its 
armature / to copy the motion of the armature c. A similar sound 
to that uttered into A is then heard to proceed from L. 
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In this specification the three words “oscillation,” “vibration,” 


and “undulation,” are used synonymously, and in contradistinction 
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to the terms “ intermittent” and “ pulsatory By the term “body 
capable of inductive action,” I mean a body which, when in motion, 
produces dynamical electricity. I include in the category of bodies 
capable of inductive action — brass, copper, and other metals, as well 
as iron and steel. 

Having described my invention, what I claim, and desire to secure 
by Letters Patent, is as follows: : 

1. <A system of telegraphy in which the receiver is set in vibra- 
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tion by the employment of undulatory currents of electricity, sub- 


stantially as set forth. 

2. The combination, substantially as set forth, of a permanent 
magnet or other body capable of inductive action, with a closed 
circuit, so that the vibration of the one shall occasion electrical 
undulations in the other, or in itself, and this I claim, whether the 
permanent magnet be set in vibration in the neighborhood of the 
eonducting-wire forming the circuit, or whether the conducting- 
wire be set in vibration in the neighborhood of the permanent mag- 
net, or whether the conducting-wire and the permanent magnet both 
simultaneously be set in vibration in each other’s neighborhood. 

3. The method of producing undulations in a continuous voltaic 
current by the vibration or motion of bodies capable of inductive 
action, or by the vibration or motion of the conducting-wire itself, 
in the neighborhood of such bodies, as set forth. 

4. The method of producing undulations in a continuous voltaic 
circuit by gradually increasing and diminishing the resistance of the 
circuit, or by gradually increasing and diminishing the power of the 
battery, as set forth. 

5. The method of, and apparatus for, transmitting vocal or other 
sounds telegraphically, as herein described, by causing electrical 
undulations, similar in form to the vibrations of the air accompany- 
ing the said voeal or other sounds, substantially as set forth. 

In testimony whereof I have hereunto signed my name this 20th 
day of January, A. D. 1876. , 

ALEX. GRAHAM BELL. 
Witnesses : 
Tuomas E. Barry, 
P. D. RicHarps. 
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UNITED STATES PATENT OFFICE. 


ALEXANDER GRAHAM BELL, OF Boston, MASSACHUSETTS. 


IMPROVEMENT IN ELECTRIC TELEGRAPHY. 


Specification forming part of Letters Patent No. 186,787, dated January 30, 1877; 
application filed January 15, 1877. 


To all whom it may concern: 


Be it known that I, ALEXANDER GRAHAM BELL, of Boston, Mas- 
sachusetts, have invented certain new and useful Improvements in 
Electric Telephony, of which the following is a specification : 

In Letters Patent granted to me the 6th day of April, 1875, 
No. 161,739, and in an application for Letters Patent of the United 
States now pending, I have described a method of and apparatus 
for producing musical tones by the action of a rapidly-interrupted 
electrical current, whereby a number of telegraphic signals can be 
sent simultaneously along a single circuit. 

In another application for Letters Patent now pending in the 
United States Patent Office I have described a method of and 
apparatus for inducing an intermittent current of electricity upon a 
line-wire, whereby musical tones can be produced and a number of 
telegraphic signals be sent simultaneously over the same circuit, in 
either or in both directions; and in Letters Patent granted to me 
March 7, 1876, No. 174,465, I have shown and described a method 
of an apparatus for producing musical tones by the action of undu- 
latory currents of electricity, whereby a number of telegraphic 
signals can be sent simultaneously over the same circuit, in either 
or in both directions, and a single battery be used for the whole 
circuit. 

In the applications and patents above referred to, signals are 
transmitted simultaneously along a single wire by the employment 
of transmitting-instruments, each of which occasions a succession of 
electrical impulses differing in rate from the others, and are received 


without confusion by means of receiving-instruments, each tuned to 
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a pitch at which it will be put in vibration to produce its funda- 
mental note by one only of the transmitting-instruments. A sepa- 
rate instrument is therefore employed for every pitch, each instru- 
ment being capable of transmitting or receiving but a single note, 
and thus as many separate instruments are required as there are mes- 
sages or musical notes to be transmitted. 

My invention has for its object, first, the transmission simulta- 
neously of two or more musical notes or telegraphic signals along a 
single wire in either or both directions, and with a single battery 
for the whole circuit without the use of as many instruments as 
there are musical notes or telegraphic signals to be transmitted ; 
second, the electrical transmission by the same means of articulate 
speech and sound of every kind, whether musical or not; third, 
the electrical transmission of musical tones, articulate speech, or 
sounds of every kind, without the necessity of using a_ voltaic 
battery. 

In my Patent No. 174,465, dated March 7, 1876, I have shownas 
one form of transmitting-instrument a stretched membrane, to which 
the armature of an electro-magnet is attached, whereby motion can 
be imparted to the armature by the human voice, or by means of a 
musical instrument, or by sounds produced in any way. 

In accordance with my present invention I substitute for the 
membrane and armature shown in the transmitting and receiving 
instruments alluded to above a plate of iron or steel capable of being 
thrown into vibration by sounds made in its neighborhood. 

The nature of my invention and the manner in which the same is 
or may be carried into effect will be understood by reference to the 
accompanying drawings, in which — 

Figure 1 is a perspective view of one form of my electric tele- 
phone. Fig. 2 is a vertical section of the same, and Fig. 3 is a plan 
view of the apparatus. Fig. 4 is a diagram illustrating the arrange- 
ment upon circuit. 

Similar letters in the drawings represent corresponding portions of 
the apparatus. 

A in said drawings represents a plate of iron or steel, which is 
fastened at B and C to the cover or sounding-box D. FE represents 


a speaking-tube, by which sounds may be conveyed to or from the 
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plate A. F isa bar of soft iron. G is a coil of insulated copper 
wire, placed around the extremity of the end H of the bar F. I is 
an adjusting-screw, whereby the distance of the end H from the plate 
A may be regulated. 

The electric telephones J, K, L, and M are placed at different 
stations upon a line, and are arranged upon circuit with a battery, 
N, as shown in diagram, Fig. 4. 

J have shown the apparatus in one of its simplest forms, it being 
well understood that the same may be varied in arrangement, com- 
bination, general construction, and form, as well as material of 
which the several parts are composed. 

The operation and use of this instrument are as follows: 

I would premise by saying that this instrument is and may be 
used both as a transmitter and as a receiver — that is to say, the 
sender of the message will use an instrument in every particular 
identical in construction and operation with that employed by the 
receiver, so that the same instrument can be used alternately as a 
receiver and a transmitter. 

In order to transmit a telegraphic message by means of these 
instruments, it is only necessary for the operator at a telephone 
(say J) to make a musical sound in any way in the neighborhood 
of the plate A —for convenience of operation, through the speak- 
ing-tube E — and to let the duration of the sound signify the dot or 
dash of the Morse alphabet, and for the operator who receives his 
message (say at M) to listen to his telephone, preferably through 
the speaking-tube E. When two or more musical signals are being 
transmitted over the same circuit all the telephones reproduce the 
signals for all the messages; but as the signals for each message 
differ in pitch from those for the other messages, it is easy for an 
operator to fix his attention upon one message and ignore the 
other. 

When a large number of despatches are being simultaneously 
transmitted it will be advisable for the operator to listen to his 
telephone through a resonator, which will re-enforce to his ear the 
signals which he desires to observe. In this way he is enabled to 


direct his attention to the signals for any given message without 
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being distracted or disturbed by the signals for any other messages 
that may be passing over the line at the time. 

The musical signals, if preferred, can be automatically received 
by means of a resonator, one end of which is closed by a membrane, 
which vibrates only when the note with which the resonator is in 
unison is emitted by the receiving-telephone. The vibrations of 
the membrane may be made to operate a circuit-breaker, which will 
actuate a Morse sounder ora telegraphic recording or registering 
apparatus. 

One form of vibratory circuit-breaker which may be used for this 
purpose I have described in Letters Patent No. 178,399, June 6, 
1876. Hence by this plan the simultaneous transmission of a num- 
ber of telegraphic messages over a single circuit in the same or in 
both directions with a single main battery for the whole circuit 
and a single telephone at each station is rendered practicable. This 
is of great advantage in this, that for the conveyance of several 
messages, or signals, or sounds over a single wire simultaneously, 
it is no longer necessary to have separate instruments correspond- 
ingly tuned for each given sound, which plan requires nice adjust- 
ment of the corresponding instruments, while the present improve- 
ment admits of a single instrument at each station, or, if for con- 
venience several are employed, they all are alike in construction, 
and need not be adjusted or tuned to particular pitches. 

Whatever sound is made in the neighborhood of any telephone — 
say at J, Fig. 4— 1s echoed in fac-simile by the telephones of all 
the other stations upon the circuit; hence this plan is also adapted 
for the use of the transmitting intelligibly the exact sounds of artic- 
ulate speech. ‘To convey an articulate message it is only necessary 
for an operator to speak in the neighborhood of his telephone, 
preferably through the tube E, and for another operator at a distant 
station upon the same circuit to listen to the telephone at that sta- 
tion. If two persons speak simultaneously in the neighborhood of 
the same or different telephones, the utterances of the two speakers 
are reproduced simultaneously by all the other telephones 6n the 
same circuit; hence by this plan a number of vocal messages may 
be transmitted simultaneously on the same circuit, in either or both 
directions. All the effects noted above may be produced by the 
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same instruments without a battery by rendering the central bar F H 
permanently magnetic. Another form of telephone for use without 
a battery is shown in Fig. 5, in which O is a compound permanent 
magnet, to the poles of which are affixed poll-pieces of soft iron, P Q, 
surrounded by helices of insulated wire RS. 

Fig. 6 illustrates the arrangement upon circuits of similar instru- 
ments to that shown in Fig. 5. 

In lieu of the plate A in above figures, iron or steel reeds of defi- 
nite pitch may be placed in front of the electro-magnet O, and, in 
connection with a series of such instruments of different pitches, an 
arrangement upon circuit may be employed similar to that shown in 
my Patent No. 174,465, and illustrated in Fig. 6 of Sheet 2 in said 
patent. The battery, of course, may be omitted. 

This invention is not limited to the use of iron or steel, but 
includes within its scope any material capable of inductive action. 

The essential feature of the invention consists in the armature of 
the receiving-instrument being vibrated by the varying attraction of 
the electro-magnet so as to vibrate the air in the vicinity thereof in 
the same manner as the air is vibrated at the other end by the produc- 
tionof thesound. Itis, therefore, by no means necessary or essential 
that the transmitting-instrument should be of the same construction 
as the receiving-instrument. Any instrument receiving and trans- 
mitting the impression of agitated air may be used as the transmitter, 
although, for convenience and for reciprocal communication, I prefer 
to use like instruments at either end of an electrical wire. I have 
heretofore described and exhibited such other means of transmitting 
sound, as will be seen by reference to the proceedings of the Ameri- 
can Academy of Arts and Sciences, Volume XII. 

For convenience, I prefer to apply to each instrument a call-bell. 
This may be arranged so as to ring, first, when the main circuit is 
opened ; second, when the bar F comes into contact with the plate A. 
The first is done to call attention; the second indicates when if is 
necessary to readjust the magnet, for it is important that the dis- 
tance of the magnet from the plate should be as little as possible, 
without, however, being in contact. I have also found that the 
electrical undulations produced upon the main line by the vibration 
of the plate A are intensified by placing the coil G at the end of the 
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bar F nearest the plate A, and not extend it beyond the middle, or 
thereabout. 

Having thus described my invention, what I claim, and desire to 
secure by Letters Patent, is — 

1. The union upon, and by means of, an electric circuit of two or 
more instruments, constructed for operation substantially as herein 
shown and described, so that, if motion of any kind or form be pro- 
duced in any way in the armature of any one of the said instruments, 
the armatures of all the other instruments upon the same circuit will 
be moved in like manner and form, and if such motion be produced 
in the former by sound, like sound will be produced by the motion 
of the latter. 

2. Ina system of electric telegraphy or telephony, consisting of 
transmitting and receiving instruments united upon an electric cir- 
cuit, the production, in the armature of each receiving-instrument, of 
any given motion by subjecting said armature to an attraction vary- 
ing in intensity, however such variation may be produced in the 
magnet; and hence I claim the production of any given sound or 
sounds from the armature of the receiving-instrument by subjecting 
said armature to an attraction varying in intensity, in such manner 
as to throw the armature into that form of vibration that character- 
izes the given sound or sounds. 

3. The combination, with an electro-magnet, of a plate of iron or 
steel, or other material capable of inductive action, which can be 
thrown into vibration by the movement of surrounding air or by the 
attraction of a magnet. 

4. In combination with a plate and electro magnet, as before 
claimed, the means herein described, or their mechanical equivalents, 
of adjusting the relative position of the two so that, without touch- 
ing, they may be set as closely together as possible. 

5. The formation, in an electric telephone such as herein shown 
and described, of a magnet with a coil upon the end or ends of the 
magnet nearest the plate. 

6. The combination, with an electric telephone such as described, 
of a sounding-box, substantially as herein shown and set forth. 

7. In combination with an electric telephone, as herein described, 
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the employment of a speaking or hearing tube for conveying sounds 
to or from the telephone, substantially as set forth. 

8. Ina system of electric telephony, the combination of a per- 
manent magnet with a plate of iron or steel, or other material capa- 
ble of inductive action, with coils upon the end or ends of said magnet 
nearest the plate, substantially as set forth. | 

In testimony whereof I have hereunto signed my name this 13th 
day of January, A. D. 1877. 


A. GRAHAM BELL. 


Witnesses: 
Henry R. Etxiort, 
Ewewut A. DICK. 
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AFFIDAVIT OF ALEXANDER GRAHAM 

I, Alexander Graham Bell, on oath depose and say :— 

I am the patentee named in the patents of the United 
States, No. 174,465, dated March 7, 1876, and 186,787, 
dated Jan. 30, 1877. I know that I am an original, and 
I verily believe that I am the first, inventor of the inven- 
tions set forth and claimed in those two patents. 

My father was a teacher of articulation; and as he in- 
tended that I should follow his own profession, I very early 
hecame acquainted with the researches of Helmholtz relat- 
ing to the “quality ” of sounds, and made some discoveries 
of my own relating to this subject. I also, before 1870, 
made a considerable study of electricity with a view to the 
telegraphic transmission of sounds, and construeted appa- 
ratus for this purpose. My studies, experiments and in- 
ventions in both these directions continued and absorbed 
most of my attention, broken chiefly by my duties in the 

soston School for the Deaf, and elsewhere, in instructing 
the deaf and dumlh toarticulate. LTalso, in 1873, 1874 and 
1875, devoted a good deal of time, study and experiment to 
the vibration of stretched membranes by vocal and other 
sounds, with a view to utilize the fact that the vibratory 
motions compelled in them by the utterance of such sounds 
conformed not merely in frequency but in “form” and 
“character” to the form and character of the aerial vibra- 
tions which constitute such sounds. 

The possibility of the transmission of articulate speech 
telegraphically had long been in my mind, and in 1874 I 
devised a plan which, theoretically at least, would accom- 
plish this. It embodied the principle of the magneto 
transmitter and receiver, shown in Fig. 7 of my patent, 
174,465, of March 7, 1876, and was in effect the same as 
those instruments, each having a magnet, and an armature 
attached to a membrane, to be used as there deseribed. In 
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AFFIDAVITS FOR COMPLAINANTS. 


October, 1874, I described this to Dr. Clarence J. Blake 
(lecturer on Otology in Harvard University and aural sur- 
geon at the Massachusetts Eye and Kar Infirmary), and 
illustrated by description by drawings made on the spot. 
I did not then construct the apparatus, because I was not 
sure that the currents generated by that method would be 
strong enough to be of practical utility. 

In March, 1875, I explained some of my inventions to 
Prof. Henry at Washington; and in a letter which I wrote 
March 18, 1875, describing that interview, I said : — 

“Such a chimerical ideaa as telegraphing vocal sounds 
would, indeed, to most minds,-seem searcely feasible 
enough to spend time in working over. I believe, how- 
ever, that it is feasible, and that I. have got the cue to the 
solution of the problem.” 

Fearing, at that time, that the magneto currents gener- 
ated by an instrument like the transmitter of Fig. 7 of my 
said patent, 174,465, would be too weak, I conceived that a 
proper way to obtain stronger currents and effects would be 
to use the constant power of a strong battery, and utilize 
the vibrations given to the transmitter by the voice to vary 
the resistance of the circuit through which the current from 
that battery passed. With reference to this plan, I wrote 
ina letter, May, 4, 1875: “If this turns out to be the 
ease, the oscillations of the current should correspond in 
amplitude as well as in the rate of movement to the vibra- 
tions of the string. One consequence would be that the 
tunbre of a sound could be transmitted. The plan for 
transmitting ¢¢mbre, that I explained to you before, — viz., 
causing permanent magnets to vibrate in front of electro- 
magnets, — is chiefly defective on account of the feebleness 
of the induced currents. If the other plan is successful, 
the strength of the current can be increased ad Iibitum, 
without destroying the rela/ive tntensities of the vibrations.” 

In a letter of May 24, 1875, [ wrote: “Every moment 
of my time is devoted to study of electricity and to ex- 
periments. The subject broadens. I think that the trans- 
mission of the human voice is much more nearly at band 
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than I had supposed... . I fear that this telegraphic 
business may force me to remain the oreater portion of the 
summer here: but I cannot tell yet, so many details have 
to be worked out. My inexperience in such matters Is a 
great drawback. However. Morse conquered his elec- 
trical difficulties, though he was only a painter ; and I don't 
intend to give in either, till all is completed.” 

Before this time I had perfectly sutistied myself that the 
true and only method for the telegraphic transmission of 
voeal sounds involved as its fundamental element an appa- 
ratus which should transmit amplitude or intensity as well 
as pitch, — for “ quality + or Hinbre orarticulation were ulti- 
mately resolvable mito these two characteristics of vibra- 
tion, —and therefore that the electrical transmission of 
speech depended upon producing upon the line wire elec- 
trical undulations or variations which should correspond 
‘1 form to the aérial vibrations which constituted the sound 
to be transmitted ; and IT perceived that a circuit-breaking 
apparatus (such, for exumple. as the Reis transmitter) was 
necessarily totally inadequate to do this. because it merely 
tended to intermit the current, and not to control it, — to 
govern its changes as to frequency, but not as to intensity, 
or form, or character. I was aiming to perfect an appa- 
ratus which should carry out my method in two ways ; one 
hy varying the electro-motive force in a circuit of constant 
resistance, and the other by varying the resistance In a 
circuit supplied with a constant electro-motive force. Tin- 
tended to do both of these by means of a vibrational move- 
ment taken up by stretched membranes or elastic metals 
when spoken to. 

In my description given to Dr. Clarence J. Blake, in Oc- 
tober, 1874, I had described a working apparatus intended 
to produce these electrical undulations when spoken to, hy 
varying the electro-motive force. My only doubt about this 
apparatus was purely electrical and practical ; v1Z., whether 
currents generated by such slight movements of a thin 
armature would be sufficiently strong to produce audible 
effects at the receiving station. On June 2, 1875, in the 
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course of some experiments, I discovered that slight move- 
ments of a thin armature would produce currents of avail- 
able streneth. This at once removed the last supposed 
diffculty from my mind, and the electrical speaking tele- 
phone became to me a completed discovery and a fixed fact. 
I announced this to one of my friends in a letter written on 
that day, in which I used the following language: “I have 
succeeded to-day in transmitting signals eithout any bat- 
tery whatever! ‘The musical note produced at the receiv- 
ing end was sensibly the equivalent of that at the transmit- 
ting end in /owdness as well as pitch.” 

I continued the experiment in question for several hours, 
and I confess with some excitement-in what I felt was the 
realization of my hopes and the completion of a great in- 
vention; before I left the room I directed Mr. Watson, 
my assistant, to make an apparatus with a stretched mem- 
brane, in accordance with directions I then gave him, 
and which substantially conformed to the deseription I had 
given Dr. Blake in October, 1874. The instrument was at 
once made, and soon after another like it. These were 
electric speaking telephones, substantially the same as those 
of Fig. 7 of my patent 174,465, and were capable of trans- 
mitting and reproducing articulate speech. 

In the autumn of 1875 I drew the specification for my 
patent 174,465, but the application was delayed in order 
to arrange for funds with persons who, I was led to believe, 
would take an interest and assist me. I had not sufficient 
means myself. 

My specification was sent to Washington on Jan. 9, 
1876. It was examined there by Mr. A. Pollok, the patent 
solicitor who was to take charge of it. He hada fair copy 
made by his clerk and sent to me Jan. 18, 1876. This 
copy differed from the specification which I sent Jan. 9, 
only by a few changes purely verbal in their character. 
It was sworn to by me in Boston, Jan. 20, 1876, and filed 
in the Patent Office, Feb. 14, 1876. 

I have read the affidavit of Mr. Watson in this ease ; and 
the statements in it with regard to my recognition as the 
(iv) 
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Washineton. I was assisted in it by E. N. Dickerson, 
Esq., and Professor Henry presided. 

I have stated very briefly the time at which, and the 
manner in which, my invention was made and was reduced 
to practice. The letters from which I have given extracts, 
and a much fuller account of the whole matter, will be 
found in my direct examination and cross examination, as 
i witness in the suit, Bell Telephone Company e7 al. v. 
Dowd, to which I refer. In that suit, Dr. Clarence J. 
Blake testified as a witness, and identitied the drawings 
and repeated the description which I gave him in October, 
1874. 

I verily believe, also, that I am the first and original 
inventor of the inventions set forth and claimed in my 
patent 186,787, dated Jan. 30, 1877 ~~ For a fuller state- 
ment of the origin of said inventions, I refer to my said 
deposition and to the depositions of Mr. Watson and Mr. 
Wilson, in said suit of Bell Telephone Company ef a/. v. 
Dowd. 


Sworn to. ALEXANDER GRAHAM BELL. 


My name is Charles R. Cross; age, thirty-two; I reside 
in Boston, Massachusetts, and am the Thayer Professor of 
Physics at the Massachusetts Institute of Technology, Bos- 
ton. 

I have been acquainted with the electric speaking tele- 
phone since the early part of 1876. I have studied the 
subject extensively and made a number of experiments 
relating to it. I have read Mr. A. G. Bell’s two patents, 
No. 174,465, dated March 7, 1876, and No. 186,787, 
dated Jan. 30, 1877, and understand them and the inven- 
tions therein described. I have frequently used electric 
speaking telephones made in accordance with them. 

In order to a better understanding of those patents, it 
will be advisable for me to say something of the subject 
matter to which they relate. 

The sensation of sound is caused by the action upon the 
ear of the vibrating particles of air set into a to-and-fro 
motion by a sound-producing body. When a given sound 
is produced, all these particles have the same character of 
motion: but as the motion is communicated from one to the 
other, the motion of two successive particles at the same 
instant is not identical, because the one lags a little be- 
hind the other in its changes; and this causes them to be 
alternately huddled together and more widely separated, 
producing along any line in space alternate condensations 
and rarefactions. These alternate condensations and rare- 
factions are called sound waves. If the requisite motion 
be imparted to one air particle, the elasticity of the atmos- 
phere will cause this motion to be imparted to particle after 
particle, and sound waves will result. 

As the condensations and rarefactions of the air are 
caused by the motions of the particles and their relative 
velocities, all the changes and variations in the one corre- 
spond and conform in their character to the changes and 
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variations of each of the others. It will therefore be suft- 
cient to consider the motion of one air particle, the means 
of producing that motion, and the effect of that motion on 
bodies with which the particle comes in contact. 

In these sound vibrations each particle has an extremely 
minute to-and-fro motion in the line of propagation of 
the sound. ‘The particle, starting from a position of rest, 
passes to the farther extremity of its path, back to the posi- 
tion of rest, then swings beyond it to the other extremity 
of its path, thence returns, and so continues to vibrate to 
and fro until some impeding cause brings it to rest. 

The vibrations of this particle may present three kinds 
of difference: first, in the extent of its path from the ex- 
treme limit on one side to the extreme limit on the other; 
second, in the frequency with which it passes over its en- 
tire path and returns to any point; third, in the character 
of its motion while passing from one extremity of the path 
to the other. #. g., though its motion is always to and fro 
along one straight line, yet it may move with a speed which 
varies at every instant, and the character of this variation 
may change at each instant; its motion while passing from 
one end of its path to the other may be continuous in one 
direction, or it may move onward a little at one speed, and 
backward a little at another, and still reach the same limit 
of its path at the same instant: in fact, the character of its 
motion is susceptible of infinite variations, though all its 
movements are executed to and fro in the same straight 
line. Other things being the same, the distance apart of the 
extreme limits of its path determines its loudness, the fre- 
quency with which it passes from one extreme limit to the 
other determines what the ear recognizes as the pitch of 
the sound produced, while the character of its motion in 
pissing from one extremity to the other determines what 
is called the character or quality of the sound. 

“Quality” is the difference which distinguishes from 
each other, sounds which the ear recognizes as different, 
even though they may be of the same pitch and loudness; 
as, for example, the note of a violin from that of a flute 
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or of the human voice, one voice from another, one 
vowel sound from another, one syllable from another. 
For sounds in general, including all articulate sounds, 
though recognized by the ear as having a definite pitch, are 
yet composed of several notes sounded simultaneously and 
differing from each other both in pitch and in intensity and 
loudness. 
These partial tones, the combination of which affects the 
ear as a single sound, consists of one lowest note, called the 
fundamental, and others of a higher pitch, often as many 
as twelve or sixteen, which are called overtones. The pitch 
which the ear recognizes as that of the whole sound is not 
the mean of the pitches of all the notes; it is simply that 
of one predominant note, which (except in a few special 


tee 


cases ) is the lowest, or fundamental. The other partials 
are not recognized by the ear as affecting the pitch of the 

| sound; they have a different function; they determine the 
character, “quality” or témbre of the sound heard. For 
this character or quality depends upon the number and 
pitch of the various overtones, and the relative intensity 

, of each; that is, depends, so to speak, upon the ingre- 
dients which are combined with the fundamental, and the 
amount of each which enters into the combination. These 
variations in the number, pitch and relative intensity of 
the overtones, upon which the character or “quality” of the 
sound depends, are themselves immediately determined by 
the various differences in the character of the motion of 
the vibrating particle while passing from one end of its 
path to the other, as already explained. 

In order to reproduce articulate speech, or any other 
sound having quality, it is therefore necessary to produce 
a vibratory movement of the air particle, which, in the 
character of its motion, as well as in the frequency with 
which it performs its total vibration, shall correspond to 
the particular sound desired. 


If we determine the speed and direction of motion of 


the particle at each successive instant, we shall deter- 
mine the character of its motion; if we compel it at each 
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successive instant to move with the desired speed, and in 
the desired direction, we shall control the character of its 
motion, and shall compel it to produce the desired sound- 

The complete theory of the quality of articulate and 
other sounds, as here stated, was first demonstrated by 
Helmholtz as early as 1863, and is very commonly known 
as Helmholtz’s theory of quality. 

The method of reproducing vocal and other sounds, 
shown by Mr. Bell in his specification 174,465, consists in 
utilizing the sound waves or motions of the air particles 
produced by the speaker at the transmitting station to 
move a diaphragm there placed, whose motion in turn 
serves to vary the electrical condition of the line wire 
leading to the receiver and the parts in circuit with it; 
and these electrical variations compel the diaphragm of the 
receiving instrument at each instant to take up the same 
character of motion, which, in turn, it imparts to the par- 
ticles of air in contact with it, thus producing at the re- 
ceiving station a sound which is a copy of that produced 
by the voice of the speaker at the transmitting station. 

According to his specification, he embodies that method 
in a transmitter, some part of which takes up from the 
air the motion given to the air particles by the voice of 
the speaker, and vibrates in exact accordance with them ; 
a receiver, a part of which reproduces the vibrations 
of the transmitter, though generally with diminished 
intensity, and imparts them to the air particles at the re- 
ceiving station; and a line wire which connects the two, 
and affords an uninterrupted passage for the currents of 
electricity, the character of which and the variations in 
which are determined by the motion in the transmitter, 
and in turn determine the motion in the receiver. 

In this apparatus, the function of the transmitter was to 
receive from the vibration of the air particles a vibrational 
movement of the same character as that of the par- 
ticles or sound waves themselves; by the motion so taken 
up, to cause upon the line wire electrical undulations or 
variations of current corresponding in character, as well as 
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in frequency, to these motions. The function of the line 
wire was to convey these electrical undulations to the re- 
ceiving instrument; while the function of the receiver was 
to produce a vibrational movement of a diaphragm by 
these electrical undulations, and thereby to produce vibra- 
tional motion of the adjacent air, by causing these electri- 
cal undulations to set up in the diaphragm of the receiver 
vibrational motions which, in character, as well as in fre- 
quency, correspond to the electrical undulations, and there- 
fore to the movement in the transmitter which produced 
them. By this method, the air at the receiving station 
| is compelled to copy the vibrations produced in the air at 
the transmitting station by the voice of the speaker, 
and a sound precisely similar to that uttered at one end 
of the apparatus is heard at the other. 

Thus the sound which is the result at the receiving 
end is precisely similar to the sound which is the cause at 
the transmitting end. 

It may be true that the receiver does not always repro- 
duce the motions of the transmitter in every possible minute 
variation; but the instrument will be a speaking telephone 
only so far as in principle it is adapted to reproduce them 

with accuracy, and in construction is so far perfect that it 
will reproduce them with substantial fidelity. Moreover, 


the variations between the sound waves which constitute a 
given articulate sound, and those which constitute a sound 
not recognizable as articulate speech, are such, that an 
excessively minute departure from the theoretical require- 
ments will substantially deprive the instrument of all prac- 
tical value. 

Mr. Bell’s method and apparatus described in his patent 
174,465 involves the use of and consists of three instru- 
ments: a transmitter at the sending or speaking station, a 
receiver at the receiving or listening station, and a line 
wire which connects the two in an unbroken circuit. 

His specification 174,465 shows in Fig. 7 an appara- 
tus, the receiving portion of which contains «a diaphragm 
capable of being vibrated at varying rates, with varying 
amplitude, and with vibrational movements of substan- 
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tially any character concerned in the production of sound, 
usivng the word “character” in the sense in which I have 
defined it. It is provided with an inductive armature at- 
tached to the diaphragm, and placed in front of an electro- 
magnet, which is kept continuously magnetized by a battery 
current passing through its coils. 

This magnet draws the diaphragm towards itself with a 
power proportioned to its strength, and the strength of 
the magnet at each instant depends upon the strength of 
the current passing over the line from the transmitter to 
the receiver; it is therefore the strength of this current at 
each instant which controls the position of the diaphragm. 
Every variation in its strength causes a change of position 
in the diaphragm, in one direction if the current increases, 
in the other if it decreases. In other words, every varia- 
tion in the strength of the current causes a like motion in 
the diaphragm, and this motion corresponds to the changes 
in the current, not merely in their periods, but in the 
whole character of every change while 1¢ is passing from 
the maximum to the minimum strength. If, therefore, the 
strength of the current can be caused to exactly correspond 
to the character of the varying motions of an air particle 
when a particular sound is heard, the diaphragm of the re- 
ceiver will be compelled to move with the same character of 
motion, will impart that motion to the air near it, and the 
sound in question will be there heard. 

It will be observed that, comparing one instant with the 
next succeeding instant, the current may change by increas- 
ing or decreasing, and may vary in the amount of increase 
or decrease, may vary in the rapidity with which these 
changes in amount or in direction follow each other, 
and in the time it occupies in passing from one _par- 
ticular degree of strength through its whole series of 
changes, back to the condition of starting; in other 
words. the variations will be in the direction of change, in 
the amplitude of change, in the frequency of change. And 
the same is obviously true of the motions given to the dia- 
phragm by the current. What is needed, therefore, is 
that the transmitting instrument, moved by the voice of 
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the speaker shall control, at every instant and without any 
interruption, the direction of change, the amplitude or vio- 
lence of change, and the frequency of change in the current 
and thus make these conform to the varying changes of 
motion in the air particles due to the voice of the speaker: 

These three kinds of change — in direction, in amplitude, 
and in frequency — cover all the variations of motion and 
all the variations of current strength involved. 

Mr. Bell’s specification 174,465 describes both a method 
for transmitting telegraphically vocal and other sounds, 
and also several forms of apparatus by which that method 
can be practiced. The principle of his method or mode of 
operation, and the principle and mode of operation of his 
apparatus, is, that the electrical condition of the line wire 
and parts connected with it, and hence the movement of 
the diaphragm of the receiver, shall be, not merely at 
intervals separated from each other, but continuously and 
without intermission, controlled by the movement of that 
part of the transmitter which is vibrated by and in accord- 
ance with the voice of the speaker. It is only by this con- 
tinuous control that the character of the movement of the 
transmitter, in the sense in which I have used the word 
‘character,’ is reproduced in the variations of the electric 
current and.in the movements of the receiver. 

This continuous control was not accomplished nor even 
attempted in any form of telephone known before Mr. 
dell’s invention. 

No form of transmitter which involves the use of a cir. 
cuit breaker can exercise this necessary constant control 
over the movement of the receiver. The circuit breaker 
will throw upon the line, at each time it makes contact, an 
electrical impulse due to the force of the battery, but these 
impulses will be merely intermittent. The effect of each 
on the line and on the receiver will die away with a rapidity 
and with a character of decrease due to the physical con- 
stitution of the line and the receiver; the electrical and 
magnetic condition of the apparatus during these periods of 
intermission (and consequently the motion of the sound- 
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producing part of the receiver ) will depend upon their 
physical constitution, and not upon the character of the 
movements performed by the transmitter during those 
periods. I[f such a circuit-breaking transmitter be moved 
by sound waves, as in the case of the Reis apparatus, the 
frequency of its contacts will correspond to the pitch of the 
sound, a movement of the same frequency will take place 
in the receiver, and a sound of the same pitch will be re- 
produced. But all these characteristics which go to make 
up the quality of the sound, and which depend, as I have 


stated, not upon frequency of motion but upon character of 


motion, will fail of reproduction. The “quality” of the 
sound heard at the receiver will be that peculiar to the ap- 
paratus; consequently such an apparatus cannot transmit 
the words uttered by the speaker. 

I have said that a circuit-breaking transmitter cannot 
transmit “quality.” because the electrical and magnetic 
changes and consequent motions in the receiver during the 
intermissionus of contact will be such as are due to the 
character of the apparatus, and not to the movement given 
to the transmitting diaphragm during these intervals by the 
voice of the speaker. Such an instrument would fail to be 
a speaking telephone for another reason. In all forms of 
apparatus which I know of, the sudden changes caused by 
totally breaking and then suddenly closing the circuit are 
so much more violent than those due to merely weakening 
and strengthening the current, that the noise produced 
upon such an interruption renders it impossible for the 
listener to perceive those variations which constitute 
“quality,” and make the sound intelligible as an articulate 
word. Indeed, this difference in the noise produced by 
making and breaking the circuit, instead of merely varying 
the current without breaking it, is so well understood that 
telephonic alarm signals are constructed to take advantage 
of it: a telephonic receiver, which, when actuated by artic- 
ulate undulations, must be held close to the ear to be heard, 
will make a noise audible throughout a large hall, if an 
intermittent current from a circuit breaker be passed 


through it. 
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The method of transmitting vocal and other sounds by a 
constant and continuous control over the receiver through 
a current which is undulatory and continuous, and not in- 
termittent or broken, and which itself is produced or con- 
trolled by and therefore conforms to the motion of the 
transmitter actuated by sound waves, is essential to the 
transmission of articulate speech, and I believe is novel 
with Mr. Bell. This is the general opinion among scientific 
men who have studied the question. I will presently refer 
more in detail to the known state of the art on this subject 
before Mr. Bell’s patent. 

Before referring to the language in which Mr. Bell's 
specification describes his method, I will state the well- 
known meaning of some of the terms of the art which he 
employs. 

It is common among physicists to represent graphically 
sound vibrations, or indeed any series of variations, by 
curves. ‘The following sketch represents the curve called 
a sinusoidal curve, such as corresponds to the sound waves 
produced by a simple sound, consisting of a single note 
without overtones. (Such a sound can be produced by a 
tuning-fork, mounted on a resonant case, and bowed in a 
manner suitable for this purpose.) O X is divided into 
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a number of equal spaces to represent equal periods of 
time. The length of these- spaces is purely arbitrary. 
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The distances from O to the beginning of any one of these 
divisions are called abscissas. From each of these points 
on O X, representing successive intervals of time, lines 
are drawn parallel to O Y, and proportional in their rela- 
tive lengths to the distances of the particle from the point 
of rest at the successive periods of time. In the case 
of the particle pursuing a simple vibration, these magni- 
tudes will increase to a maximum which will be attained 
at the instant when it reaches the extremity of its path; 
they will then diminish, as it comes back to the start- 
ing point; and as it passes beyond it, moving in the 
other direction, they will be indicated by distances 
measured off below the line O X. Joining then the ex- 
tremities of the perpendicular lines, we obtain a broken 
line somewhat resembling a curve; and if we put the 
perpendicular lines close enough together, the broken 
line joining their extremities becomes a curve; this curve 
is determined by the length of two sets of lines or dis- 
tances, —the abscissas measured on O X, and the ordi- 
nates measured paralled to O Y. In the case stated, the 
starting point is assumed to be in the middle of the path 
(e. g., the position of a pendulum when at rest), and the 
motion is measured in both directions from it; 7. e., the 
curve is on both sides of the line, and part of the ordinates 
have one direction, part the other. But the point from 
which the measurements are taken is purely arbitrary; and 
the line O X, which represents this point, might be placed 
lower down and tangent to the lowest part of the curve. 
In that case the curve would not change its character, 
but the ordinates would all be measured in one direction 
and on one side of O X. Algebraically expressed, ‘they 
would all be + quantities, instead of being alternately + 
and — quantities in the two branches of the curve; only 
the + quantities would be greater than shown in the dia- 
gram. In the case indicated by the diagram we should 
consider that an increase in the length of the ordinates, in 
passing from one to the next, signified motion in one direc- 
tion, and a decrease signified motion in the other direc- 
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tion. In this method of representation one set of lines, 
measured along O X, corresponds to the period in which 
the movement is executed, or its frequency, and the other, 
measured along O Y, to the amplitude or extent and also 
to the direction of the motion; and these measurements 
express frequency, amplitude and direction. The same 
curve will represent the extent of rarefaction and of con- 
densation of the air produced by.the movement of the 
particles, and also, when correctly interpreted, the mo- 
tion and the varying velocity of the particles. 

It is from this habit of graphical expression that a vibra- 
tion is commonly spoken of among physicists as having 
“form”; form of vibration is a phrase used to signify the 
“character ” of a vibration, as I have explained it. 

It must be remembered that this curve does not repre- 
sent the path of the moving particle: that always moves 
to and fro in a straight line. This curve is merely a con- 
venient form of expressing to the eye the character and 
variation of the motion. 

The following diagram, taken from Mayer on “ Sound,” 
p. 1538, represents the motion of a particle under the influ- 
ence of sound waves :— 


The curves at a 6 represent six sound waves of six 
simple sounds. When these are sounded together as fun- 
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damental and overtones, and with relative intensities cor- 
responding to the amplitude of the curves, as drawn, so as 
to produce a sound having the quality due to this combina- 
tion, the vibrational “form,” as it is called, of the sound 
perceived by the ear is represented by the curve at e d. 
The set of vibrations which constitutes one complete vibra- 
tion is shown twice between cand d. The entire “ form” 
or character of this curve can be determined and controlled, 
as already stated, by determining or controlling for each 
point the length of the abscissa and of the ordinate for 
that point, or in other words, determining or controlling 
the elements of time or frequency, amplitude or intensity, 
and direction; but it is obvious that it will require very 
many measurements of abscissas and ordinates to deter- 
mine or control the “form” of each complete set of vibra- 
tions. 

The curve representing one set of vibrations is about three 
inches long; and it is apparent, even to a casual observer, 
that by taking the ordinates as little as one eighth of an 
inch apart, we should miss the little twists which most 
strikingly represent to the eye the “quality” or the effect 
of the overtones in this vibrational form, and which are 
equally important to the “quality” of the sound as _per- 
ceived by the ear; and as in the articulate speech of a 
woman there are twenty-four thousand of these complete 
sets in a minute, it will be obvious that in order to repro- 
duce this vibration the control must be exercised not 
merely twenty-four thousand times a minute, but really 
without any interruption or cessation whatever. 

By a similar method, the variation in the strength of an 
electrical current can be graphically expressed or repre- 
sented by a curve. 

It is I presume, with reference to this well-known 
method of representation that Mr. Bell, in his said speci- 
fication, states that the variations in the current caused by 
the movement of the transmitter can be represented graph- 
ically and without error by the same curve which repre- 


sents the motion of the transmitter; and states, with 
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reference to the apparatus shown in Fig. 7, that the elec- 
trical undulations caused upon the line wire by the move- 
ment given to the transmitter by the sound uttered against 
it “are similar in form to the air vibrations caused by that 
sound; that is, they are represented graphically by similar 
curves.” And it is to the same thing that the words 
‘similar in form,” used in the fifth claim, refer. 

Theoretically, the forms of apparatus indicated by Mr. 
Bell’s specification will give to this undulatory current, 
and to the diaphragm of the receiver, variations and mo- 
tions similar to the form of the socnd waves due to the 
voice vf the speaker; and though I suppose no apparatus 
will conform perfectly to theoretical conditions, yet I know 
by experience that apparatus made exactly as there shown 
will produce such substantial similarity in these re- 
spects as to transmit articulate sounds and _ intelligible 
sentences. Its success in doing this depends upon the de- 
gree in which it approximates to the principles laid down 
by Mr. Bell in his specification. 

I have described the method set forth in Mr. Bell’s speci- 
fication for transmitting vocal or other sounds telegraph- 
ically, by causing electrical undulations similar in form to 
the vibrations of the air accompanying the said vocal or 
other sounds. I have also described the receiving instru- 
ment, in which these electrical undulations cause aerial vi- 
brations, and consequently sounds, at the receiving station, 
and I have stated that this receiver must be connected to 
the transmitter in an unbroken circuit over which the elec- 
trical undulations can pass. An essential part of the 
apparatus is a transmitter which shall cause electrical un- 
dulations similar in form to the sound waves produced by 
the voice of the speaker. 

The instrument shown at A, Fig. 7, is a mechanical, but 
a most essential mechanical modification of A, Fig. 5; 
both depend upon the same electrical principle, but by 
reason of the entire change of structure shown in Fig. 7, it 
has become capable of transmitting vocal sounds of all 
kinds, including articulate speech. When this transmitter, 
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Fig. 7, is in operation, electric currents are generated in 
its coils by the motion of an inductive armature in front of 
the pole of a magnetized electro-magnet. When the ar- 
mature approaches the magnet, this motion generates a cur- 
rent in one direction in the coils of the electro-magnet ; 
when it recedes, its motion generates in them a current in 
the opposite direction. 

The frequency of the changes in this current depends 
upon the frequency of the changes in the motion of this 
armature ; and the extent of the changes, or the strength 
of the currents so created, depends upon and therefore cor- 
responds to the violence of motion of the armature. There 
is a constant battery current flowing through the coils and 
over the line, and when these magneto currents are in the 
same direction with it, they add to it and strengthen it; 
when in the opposite direction, they partially neutralize it 
and weaken it. When, as in the case of Fig. 7, the arma- 
ture is attached to a diaphragm, which will be compelled 
by a sound uttered near it to move in substantial con- 
formity to the aerial motion constituting that sound, the 
undulations of the current caused by the motion of the dia- 
phragm of the transmitter, and similar in form to those 
motions, will also and consequently be similar in form to 
the air vibrations which accompany or constitute the sound 
uttered, and which move the diaphragm of the instrument: 

This form of transmitter is commonly called at the pres- 
ent time the magneto transmitter. 

The patent also describes another method by which the 
motion of the diaphragm can be used to cause electric 
undulations similar in form to the motion of the diaphragm. 

According to the well-known “ Ohm’s Law,” the strength 
of an electric current is measured by the electro-motive 
force divided by the resistance. S=xR. It was well known 
before Mr. Bell’s patent that the strength of a current 
could be varied, either by varying the electro-motive 
force, or by varying the resistance. Fig. 7 shows an 
apparatus which causes the desired undulations by varying 
the electro-motive force.. The patent says that electrical 
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undulations may also be caused by alernately increasing and dimin- 
ishing the resistance of the circuit; it also describes several forms 
of apparatus by which this can be accomplished. 

I understand, therefore, that when the fifth claim refers to the 
method to transmitting vocal sounds by causing electrical undula- 
tions similar in form to the air vibrations, accompanying said sounds, 
it intends to include and does include undulations produced in a 
continuous voltaic circuit by all the methods specified in the patent 
as adapted to produce them, whether by vibrating an inductive 
armature in front of an electro-magnet, or otherwise varying the 
electro-motive force, or by vibrating an electrode forming part of 
the circuit, or by imparting vibrations to other parts of the appa- 
ratus included in the circuit, so as to vary the resistance of that 
circuit by such vibration. 

The attention of pbysicists had been directed to attempts to 
transmit articulate speech before Mr. Bell’s time, but entirely without 
success. The state of the art in this branch of the art of telephony is 
set forth in a description written by M. Bourseuil, and published in 
du Moncel’s “Exposé des Application de lElectricité,” vol. ii. p. 
225, published in 1854. This statement or indication was not ac- 
companied by descriptions of any alleged apparatus as a whole. 
Mr. Bourseuil’s description is in substance as follows: “ We 
know that sounds are made by vibrations, and are perceived by the ear 
by these same vibrations, which are reproduced by the intervening 
medium. . . . . Suppose that a man speaks near a movable plate 
flexible enough to lose none of the vibrations produced by the voice, 
and that this plate makes and breaks successively a battery circuit, 
you could have at a distance.another plate capable of executing 
at the same time the same vibrations. It is true that the intensity 
of the sounds will be variable at the transmitting station where the 
plate is vibrated by the voice and constant at the receiving station 
where it is vibrated by electricity.” And he proceeds to say that 
the existing state of science could not tell in advance what effect 
this would have on articulation. He sums up the state of knowl- 
edge on the subject by saying: “It is at all events impossible in the 
present condition of science, to prove the impossibility of transmit- 
ting sounds by electricity.” 
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Subsequently, and in 1860-63 Philip Reis constructed and used in 
Germany an apparatus which embodied Bourseuil’s ideas, though In 
a form which we now know is less efficient, so far as the receiver is 
concerned. 

The Reis transmitter was described by Reis himself, and by vari- 
cus other persons, in printed publications before 1870, and was well 
known among scientific men. According to all of said descriptions it 
operated and was intended to operate by making and breaking an 
electric circuit at each vibration of the membrane of the transmit- 
ter. From this operation it necessarily followed that it was incapable 
of transmitting articulate speech, andits incapacity in this respect 
was well known and uuderstood. 

Later still Dr. Van der Weyde, in New York, in 1868, recon- 
structed the Reis apparatus with some improvements, which, how- 
ever, did not change its mode of operation, nor the nature of the 
results produced. A description of it, published in the J/anu- 
Jacturer and Builder (of which Dr. Van der Weyde was the 
editor) for May, 1869, vol. i. p. 180, contains the following pas- 


sage : — 


“jt is clear from the foregoing explanations that no quality of 
tone can be transmitted, much less ean articulate words be sent, 
notwithstanding the enthusiastic prediction of some persons, who, 
when they first beheld this apparatus in operation, exclaimed that 
now we would talk directly through the wire. It is from its nature 
able to transmit only pitch and rbythm, consequently melody and 
nothing more. No harmony nor different degrees of strength or other 
qualities of tone can be transmitted; the receiving instrument, In 
fact, sings the melodies transmitted, as it were, with its own voice, 
regardless of the quality of the tone which produces the original 
tune at the other end of the wire.” 


The last word of science before Mr. Bell’s patent was a description 
of this same instrument, written by Dr. Van der Weyde and pub- 
lished in the Scientific American of March 4, 1876, three days 
before the date of Mr. Bell’s patent. This article, entitled “ The 


Invention of the Telephone,” redescribed the same apparatus, attrib- 


uted to it the same mode of operation—7. e., that it acted as a cir- 
cuit-breaker—and claimed for it no higher power or function than 
was attributed to it by the same writer in 1869. 
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The absolute and inherent incapacity of the old instruments, or, 
indeed, of any circuit- breaker, to transmit articulate speech was thus 
perceived and publicly recognized; but what method or what char- 
acter of instruments would accomplish this was not known and had 
not been suggested. 

What was needed, therefore, for the transmission of articulate 
speech at the date of Mr. Bell's patent was not an improved apparatus 
constructed to operate according to the only method then known for 
the electrical transmission of sounds, but the invention of a new and 
fundamentally different method, and the construction of apparatus 
which should operate according to this method. It was necessary, 
not merely to introduce a new feature, but to totally discard that 
which was distinctive of the old method, and introduce in place of 
it another feature not only different from but inconsi-tent with the 
old method. It was not until after the introduction of Mr. Bell’s 
new method, and only by the use of this new method, that articulate 
speech was, or, so far as my knowledge extends, ever has been, 
transmitted at all. The scientific world has generally recognized 


? 


the “important point” or principle which distinguishes Mr. Be!l’s 
method from all preceding attempts, and which enabled it to accom- 
plish what those previous methods of transmitting sounds were, both 
in theory and in practice, incapable of accomplishing. The intro- 
duction of this method has been the introduction of a new art. 
Since the date of Mr. Beil’s patent many forms of speaking tele- 
phone have been made and patented; but, so far as my knowledge 
extends, they all embody the method, principle and mode of 
operation described by Mr. Bell in his said patent 174,465. So far 
as lam aware, these various modifications have been introduced in 
order to increase the practical efficiency of the method so described 
by Mr. Bell, and every change has been simply an endeavor to effect 


an improvement in the practical application of the new art set forth 


in said specification. The new method, which he described in said 


specification and referred to in the fifth claim thereof, underlies them 
all and includes them all. 
The improvements in transmitters since Mr. Bell’s patent 174,465 


have been intended, and, so far as they have been successful, have 
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been adapted, to cause electrical undulations similar in form to the 
vibrations of the air, accompanying the vocal or other sounds which 
were uttered by the speaker at the transmitting end, and to do this 
by means of the vibrations given to the moving part of the trans- 
mitter by the voice of the speaker. 

The improvements in the receivers have been intended to cause 
them to more perfectly and more fully move in conformity to these 
electrical undulations, and the receivers and transmitters have always 
been connected together in an unbroken circuit, in order that the 
movement given to one by the voice shall, at every instant and 
without intermission, control that movement in the receiver which 
produces the sound at the distant station. 

Mr. Bell’s second patent, No. 186,787, dated Jan. 30, 1877, 
refers to his previous patent 174,465, and sets forth certain improve- 
ments upon the apparatus shown in Fig. 7 thereof, which improve- 
ments render the apparatus better adapted to put in practice the 
method referred to in the fifth claim of the first patent. 

One improvement shown in this patent consists in the acoustic 
arrangements of the box and frame. In Fig. 7 of the first patent 
the disphragm is supported on a case which leaves its back side 
(next the magnet) exposed to the disturbing influence of all ex- 
traneous noises; and this case, in the transmitting instrument, 
offers a large cavity to talk into, and in the receiving instrument, a 
large cavity to receive the sound and conduct it to the ear. Figs. 1, 
2 and 3 of patent 186,787 show a box which encloses and protects 
the back side of the diaphragm, while in front of it, in the place to 
be occupied by the sound waves which actuate it, or wre produced 
by it, the cavity is diminished to a thin enclosure which communi- 
cates with the mouth of the speaker or the ear of the listener by a 


small hole in the centre. This modification of the front cavity was, 


so far as my knowledge extends, entirely novel with Mr. Bell. It 


possesses marked advantages in apparently intensifying the effect 
and preventing the formation of false tones. The advantages of it 
are so great and so well recognized, that this form of cavity in front 
and this protection for the back of the diaphragm are in universal 
use, the chief change being that the improvement has been pushed 
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still further by making the back cavity generally smaller and the 
front cavity still thinner. 


¢ 


The patent shows and states that a speaking tube “may” be in- 
serted in the hole in front of the plate; but this tube is merely a 
matter of convenience if the telephone is too heavy to hold in the 
hand. In hand telephones it is generally replaced by the well- 
known form of flaring aperture long used in the acoustic instruments, 
known as Seebeck’s ear, and described in works on acoustics. This 
sounding box is referred to in the sixth claim of said patent. 

I have examined the description of a voltaic transmitter found in 
the affidavit of Edward Davis in this case. When this instrument 
is connected up in circuit with a receiver, such as the exhibit already 
described, or with any of the ordinary forms of sperking-telephone 
receivers, I am of opinion that it will transmit articulate speech. 
W hen transmitting articulate speech this apparatus will operate ac- 
cording to the method described in Mr. Bell’s patent 174,465, and 
referred to in the fifth claim thereof; and it is capable of transmit- 
ting articulate speech because it will normally and habitually con- 
form to the method and mode of operation therein described. 

This transmitter is provided with a thin metallic diaphragm, and, 
when spoken to, this diaphragm takes up vibrations from the sound 
waves and conforms to them substantially in the character as well as 
in the frequency of its movements. These movements operate to 
cause, upon the line wire and in the receiver at the receiving station, 
electrical undulations similar in form to the sound wives accompa- 
nying or constituting the words spoken at the transmitting station. 
The instrument causes these undulations by meaus of the motion of 
an electrode, which is attached t» the diaphragm, and whose motion 
serves to vary the resistance of the circuit external to the battery. 
This methed is one of the methods for causing electrical undulations 
described in Mr. Bell’s said patent. This particular form of instru- 
ment is not the same in all respects as that specifically described 
in said patent. I do not understand, however, that the patentee 


intends to contine himself to any specific form of instrument, but 


quite to the contrary ; for, speaking of the various means for causing 
electrical undulations, he says, “The external resistance may also 
be varied. For instance, let,” etc. And then he goes on to describe 
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been adapted, to cause electrical undulations similar in form to the 
vibrations of the air, accompanying the vocal or other sounds which 
were uttered by the speaker at the transmitting end, and to do this 
by means of the vibrations given to the moving part of the trans- 
mitter by the voice of the speaker. 

The improvements in the receivers have been intended to cause 
them to more perfectly and more fully move in conformity to these 
electrical undulations, and the receivers and transmitters have always 
‘been connected together in an unbroken circuit, in order that the 
movement given to one by the voice shall, at every instant and 
without intermission, control that movement in the receiver which 
produces the sound at the distant station. 

Mr. Bell’s second patent, No. 186,787, dated Jan. 30, 1877, 
refers to his previous patent 174,465, and sets forth certain improve- 
ments upon the apparatus shown in Fig. 7 thereof, which improve- 
ments render the apparatus better adapted to put in practice the 
method referred to in the fifth claim of the first patent. 

One improvement shown in this patent consists in the acoustic 
arrangements of the box and frame. In Fig. 7 of the first patent 
the diaphragm is supported on a case which leaves its back side 
(next the magnet) exposed to the disturbing influence of all ex- 
traneous noises; and this case, in the transmitting instrument, 
offers a large cavity to talk into, and in the receiving instrument, a 
large cavity to receive the sound and conduct it to the ear. Figs. 1, 
2 and 3 of patent 186,787 show a box which encloses and protécts 
the back side of the diaphragm, while in front of it, in the place to 
be occupied by the sound waves which actuate it, or ure produced 
by it, the cavity is diminished to a thin enclosure which communi- 
cates with the mouth of the speaker or the ear of the listener by a 


small hole in the centre. This modification of the front cavity was, 


so far as my knowledge extends, entirely novel with Mr. Bell. It 


possesses marked advantages in apparently intensifying the effect 
and preventing the formation of false tones. The advantages of it 
are so great and so well recognized, that this form of cavity in front 
and this protection for the back of the diaphragm are in universal 
use, the chief change being that the improvement has been pushed 
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still further by making the back cavity generally smaller and the 


front cavity still thinner. 

Tlie patent shows and states that a speaking tube 
serted in the hole in front of the plate; but this tube is merely a 
matter of convenience if the telephone is too heavy to hold in the 
hand. In hand telephones it is generally replaced by the well- 
known form of flaring aperture long used in the acoustic instruments, 
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“may” be in- 


known as Seebeck’s ear, and described in works o:: acoustics. This 
sounding box is referred to in the sixth claim of said patent. 

I have examined the description of a voltaic transmitter found in 
the affidavit of Edward Davis in this case. When this instrument 
is connected up in circuit with a receiver, such as the exhibit already 
described, or with any of the ordinary forms of spexrking-telephone 
receivers, I am ot opinion that it will transmit articulate speech. 
When transmitting articulate speech this apparatus will operate ac- 
cording to the method described in Mr. Bell’s patent 174,465, and 
referred to in the fifth claim thereof; and it is capable of transmit- 
ting articulate speech because it will normally and habitually con- 
form to the method and mode of operation therein described. 

This transmitter is provided with a thin metallic diaphragm, and, 
when spoken to, this diaphragm takes up vibrations from the sound 
waves and conforms to them substantially in the character as well as 
in the frequency of its movements. These movements operate to 
cause, upon the line wire and in the receiver at the receiving station, 
electrical undulations similar in form to the sound wives accompa- 
nying or constituting the words spoken at the transmitting station. 
The instrument causes these undulations by means of the motion of 
an electrode, which is attached t» the diaphragm, and whose motion 
serves to vary the resistance of the circuit external to the battery. 
This methed is one of the methods for causing electrical undulations 
described in Mr. Bell’s said patent. This particular form of instru- 
ment is not the same in all respects as that specifically described 
in said patent. I do not understand, however, that the patentee 
intends to contine himself to any specific form of instrument, but 
quite to the contrary ; for, speaking of the various means for causing 
electrical undulations, he says, “The external resistance may also 
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be varied. For instance, let,” etc. And then he goes on to deseril» 
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one particular instrument, in which the motion of an electrode 
attached to the diaphragm, as it vibrates to and from another elec- 
trode, which is fixed, will vary the resistance of the circuit. In the 
ase of the defendants’ said Eaton battery transmitter, the means by 
which the motion between the electrode fastened to the diaphragm, 
and moving with it, and the electrode fixed in the frame, varies the 
resistance, is not the same as that specifically described in the patent ; 
but I do not consider that this changes the method or mode of ope- 
ration of the apparatus as a whole, since in both cases vibrations of 
some part of the transmitter are produced by the voice, which in 
their turn produce corresponding electrical undulations in the line 
wire, by one of the two general means suggested by Mr. Bell for 
carrying out his method. 

The mode of operation of this instrument and the functions of its 
operative parts are, that the vibrations imparted to the diaphragm 
by the voice do not break the circuit, but operate to vary its resist- 
ance, and thus, as Mr. Bell shows in his patent 174,465, by alter- 
nately increasing and diminishing the resistance of the circuit to 
cause electrical undulations, similar in form to the vibrations of the 
air accompanying the vocal sounds uttered at the transmitting 
station. 

It was known long before the date of Mr. Bell’s patent, that the 
resistance of a circuit is varied, without being broken, by variations 
in the intimacy of contact or amount of pressure between two elec- 
trodes in contact, from one to the other of which a current is passing. 
This fact was noted and recorded by Du Moneel in his book “ Appli- 
cations de I’Electricité,” vol. ii. p. 246, edition of 1856, published 
at Paris in that year. In “Comptes Rendus” for July, 1874, a 
communication from the same writer described some experiments as 
to the resistance offered to the current in passing from one electrode 
to another, in the case where one was a good conductor and the other 


a poor conductor, and showed that a moderate increase of pressure 


at. the contacts would materially increase the conductivity and-there- 
by the current ; and he gave his explanation for this phenomenon. 

In Du Moncel, “ Applications de l’Klectricité,” ed. 1856, vol i. 
p. 246, I find the following :— 
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“Une chose assez curieuse, et qui parait étre au premier «bord en 
contradiction avec la théorie que lon s’est faite de Vélectricite, cest 
que la plus ou moins grande pression exereée entre les picces 
contact des interrupteurs influe considérablement sur intensity 
courant qui les traverse. Cela tient souvent 4 ce que les meéetaux 
Pinterrupteur ne sont pas toujours dans un état parfait de d 
au point de contact, mais peut étre aussi 4 une cause physique enco! 
mal appreéciée. Ce qui est certain, c'est qe, dans les interrupteurs 
ott la piece mobile de contact est sollicitée par une force extreme- 
ment minime, le courant épreuve souvent des affarblizsement CZ 
notables pour faire manquer la réaction électrique qu on 
d’eux.” 


Which I translate as follows :— 


“A somewhat curious fact, which at first sight appears to 
contradiction to the views ordinarily received as to the action 
electricity, is Uhat the greater or less pressure exercised bet wes 
contact pieces of interrupters has an important influence upon 
strength of the current which traverses them. This often happens 
because the metal of the interrupter is not perfectly free from rust 
at the point of contact, but perhaps also because of a pliysical cause 
as yet but little appreciated. This is certain, that with interrupters 
in which a movable contact piece is acted upon by a very slight 
pressure, the current often sustained such an enfeeblement as to 
cause a failure in the electrical action which was expected.” 


The same writer describes, in “ Comptes Rendus” for July 6, 1874, 
a series of experiments in which he measured the current in a 
circuit, part of which consisted of a platinum electrode and a piece 
of wood, more or less damp, kept in constant contact, but with 


varying pressure, and says, page 41, in an article entitled “ Re- 


cherches sur les transmissions electriques a travers les corps ligneux,” 
as follows : — 


“Les expériences que javais 4 faire pour avoir une constatation 
exacte des effets produits, étaient assez delicates, car une foule de 
causes étrangéres peuvent intervenir, et changer les résultats fournis. 
Ain-i le dégré de serrage des plaques metalliques de communication 
avec le bois, sur isolement plus ou moins parfait du sol et des murs 
de lappartement, oi Von expérimente, la grandeur des surfaces 
mises ev communication avec le circuit métallique, la masse du bois, 
l'état pius ou moins humide de lair des expérience-, le contact 
fortuit des dvizts sur les fils de communication avec le galvananetre, 
et P’état d’i.olemens de ces fils sont autant de causes qui peuvent 
modifier les résultats que l’on obtient. 
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“6. Que le dégié de la pression de la plaque de platiné contre le 
bois a tellement influé sur Vintensité du courant ainsi transmis, 
qu’ étant de 12 dégrés avec un serrage maximum elle est devenue a 
zéro quand la plaque était abandonné a son propre poids, et a 9 
dégrés seulement avec un faible serrage.” 


This I translate as follows :— 


“The experiments that I have had to make in order to have an 
exact proof of the effects produced were very delicate, because a 
number of foreign elements might enter and change the results. 
Thus the amount of pressure upon the metallic plates in communica- 
tion with the wood is more or less perfect insulation from the earth 
or the walls of the room, the size of the surfaces put in communica- 
tion with the metallic circuit, the mass of the wood, the greater or 
less humidity of the air, the accidental contact of the fingers with 
the wires leading to the galvanometer, and the condition of the insu- 
lation of these wires were causes which might modify the results 
that would be obtained. 


“6. That the amount of the pressure of the platinum plate against 


the wood has so much influence on the strength of the current thus 
transmitted, that from twelve degrees, with a miximum pressure, It 
became reduced to zero when the plate was pressed only by its own 
weight, and to five degrees only with a slight pressure.” 


In Du Moncel’s “ Traité de Telegraphie Electrique,” Paris, 1864, 
Part IV , page 559, in speaking of apparatus designed to establish 
electrical contact, the author says, “ L’expérience montre que plus 
la pression des contacts este grande, plus est énergique Vintensité du 
courant qui les traverse,” that is, in English, “ Experiment shows 
that the greater the pressure of the contact pieces, the stronger is 
the current passing through them.” 

This fact was also constantly acted upon in the practical use of 
electrical apparatus; care was a'ways taken that contacts should be 
firm and with considerable pressure, for otherwise the full and de- 
sired strength of current was not obtained. 

Speaking telephone battery transmitters which vary the resistance 

circuit by the mavement of the diaphragm, without the use 
of the liquid, have been in common use upwards of two years and 
known somewhat longer. They contain generally a piece of carbon, 
or other substance of considerable resistance, which forms part of 


the circuit; the tendency cf this piece to move away from the 
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diaphragm, when the latter is vibrated, is opposed by a firm and fixed 


support, which holds it in place, or by a tolerably stiff and sluggish 
spring, or by the inertia of a sveight, either of which serves like an 
anvil, to resist a very quick and sharp impul se, such as comes from 
the vibrations of the diaphragm. Against the other side of this 
piece, which is very commonly called the “ button,” is an electrode, 
carried by or in contact with a diaphragm; as this diaphragm is vi- 
brated by the voice, its varying motions bring to bear upon the but- 
ton a pressure which varies in accordance to those motions, in char- 
acter as well asin frequency, and the variations of resistance, due to 
this variation in pressure, cause electrical undulations in the circuit, 
which correspond in character, as well as in frequency, to the vibra- 
tions imparted to tbe transmitter by the voice of the speaker. 

Mr. Emile Berliner’s patent, No. 199,141, dated Jan. 15, 1878 
(application filed Oct. 16, 1877), shows an apparatus of this sort which 
was described (so he states) in his application filed June 4, 1877. 
Mr. Thomas A. Edison’s patent, No. 203,016, dated April 30, 1878 
(application filed March 7, 1878), refers to an apparatus of this 
general character as shown in his application of July 20, 1877, and 
describes an instrument of this sort provided with a carbon button 
or disk, made of lampblack moulded into the proper shape. 

I have examined the description of the Dolbear instrument, given. 
in the affidavit of Edward Davis made in this case. The transmitter 
therein described is a variable resistance solid contact transmitter of 
this well-known class and, in my opinion, it is adapted to operate 
when spokeu to by causing variations in the contact pressure with- 
out breakin«y contact. When it transmits speech it necessarily 
so operates. 

The receiving instrument described in said affidavit of Edward 
Davis is not in all respects the same as that of Mr. Be!l’s said patent, 
but it is substantially the same in performing the work of the electrical 
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transmission of speech, accordiig to tie inviuod shown is: Mr. Bell's 
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ments form parts of an apparatus, which, as a whole, transinits 
speech by means of certain peculiar variations of electrical cur- 
rents. in this apparatus the office of the instrument at the receiving 
station is to convert these electrical undulations into corresponding 
12 
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sound waves; and the particular means employed for that part of 
the operation do not affect the substantial indentity of the apparatus 
asa whole. Thereis, however, a great identity between these parts 
of the apparatus considered by themselves. In both the sound 
heard by the listener is produced by the vibrations of an elastic 
plate, and in both those vibrations are caused by the varying 
attractions to which it is subjected by the varying strength of the 
electrical undulations on the line wire. It is true that in the form 
shown in the two Bell patents the variation of currents causes mag- 
netic variations in a piece of metal opposite the centre of a diaphragm, 
the attractive power of which piece is thereby caused to vary accord- 
ingly and thus cause variations in the attraction, while in the 
Dolbear instrument the variation of current causes electrical varia- 
tions in a picce of metal opposite the centre of a diaphragm, the 
attractive power of which piece is caused to vary accordingly, and 
this causes variations in the attraction exercised on the diaphragm. 

That the attractive power of one plate on another varied with the 
electrical condition of the first, was well known before the date of 
Mr. Bell’s said first patent; it was also well known before the date 
of said patent, that by this means the electrical variations in the sec- 
ondary circuit of an induction coil could be made to cause such vibra- 
tory motion ina plate as to thereby produce a. sound whose pitch 
corresponded to the rate of the electrical variations. And this de- 
vice for converting electrical variations into sound waves was well 
known as an equivalent and substitute for the motion given to a 
vibrating armature by means of the varying attraction of an electro- 
magnet, through whose coils the same varying current should be 
passed. : 

I testified as expert for the complainants in the suit, in the U. S. 
Circuit Court for the District of Massachusetts, “ American Bell 
Telephone Company v. Albert Spencer ef a/.” The transmitting 
instruments shown in said affidavit of Edward Davis are of the 
samme character as, and operated in a similar manner to, the trans- 
mitter used by the defendant Spencer, and put in evidence in that 
vase. The operative parts of both consist of a contact forming part 
of a battery circuit; one side of said contact in each is attached to 
an elastic diaphragm, which vibrates in accordance with the sound 
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waves when the diaphragm is spoken to, while the other electrode 
in contact therewith is so arranged, either by the manner of its sup- 
port, or its mass and inertia, or both, as to offer considerable resis'- 
ance to the movement of the diaphragm; by this arrangement the 
vibrations of the diaphragm when spoken to produce variations of 
pressure at the contact, which causes corresponding variations of 
resistance at this part of the circuit. 

CHARLES R. CROSS. 
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AFFIDAVIT OF THOMAS A. WATSON. 


Thomas A. Watson, a witness of lawtul age, having been 
duly sworn, doth depose as follows :— 

My name is Thomas A. Watson, residence, Everett, Mass. 
As assistant to Mr. Bell, and afterwards as superintendent or 
in similar capacities, 1 have been connected with the mannu- 
facture :and use of electric speaking telephones under Mr. 
Bell’s patents, from the time when they first began to be manu- 
factured or exhibited until I retired from business about May, 
1881. All telephones that were made for Mr. Bell and his as- 
sociates, and all that were made for the Bell Telephone Com- 
pany and for the American Bell Telephone Company up to the 
time I left its employ, were manufactured under my super- 


vision. 


ERARLY EXPERIMENTS. 

In the winter of 1874-5 I was employed in making elec- 
trical instruments at the factory of Charles Williams, Jr., Bos- 
ton,and had considerable knowledge of electricity and electrical 
apparatus, gained by three years experience in that factory, 
and by the study of various works on electricity and telegraphy. 
At that time I began to make electrical apparatus for Mr- Bell, 
and assisted him in various experiments in the transmission 
of sound by electricity. 

In January, 1875, Mr. Bell told me of plans he had devised 
for making a telegraph instrument which should utter spoken 
words. June 2, 1875, in consequence, as I understood it, of an 
experiment made that day, in which I had assisted him, and 
which he has referred to in his affidavit in this case, he directed 
me to make an electric speaking telephone according to in- 
structions which he gave me. I made it that day or the next, 
and we tried it. When he shouted at this instrument at one 
end of a telegraph line, I heard and recognized the sound at 
another instrument at the other. He told me on that second 


day of June that he considered he had solved the problem of 


the transmission of speech. About a month afterwards I made 


bo 


YO 


AFFIDAVITS 


another similar instr oy 


~ 
StTUING TIL. 


annexed wood-cuts. markecl respe 


oT 1875. and “Second 


Diameter of membran 


sell Telephone of 1875,” 
a 


instruments aimosl exacth' 


FOR COMPLAINANTS. 


we experimented with. The 
Telephone 


show these 


. ; ] Ss —— > 
tively “First Bell 


as thnev thnen were made. 


TELEPHONE OF 


1875. 


NOTTS NA A 
MeN TTT 


+ 

Diameter of spool 1} é 
Length of spool 13 - 
Length ot armature . ° 2 = 
Width of armature , , : v6 
Depth of tube from moutl to membran:. 3 0 
Diameter of membran 23 inches. 
Diaméter of spoo ; 14 “ 
Length of spcol , 12 " 
Length of armature ; , , ‘ 2 si 
Width ot armature . : : ° : ag 


mn 


THOMAS A. WATSON, 


THE SPEAKING TELEPHONE PATENT. 


In the fall of 1875 I knew that Mr. Bell was preparing the 
specifications for his patent 174,465, dated March 7, 1876. 

This patent, dated March 7, 1876, was I verily believe, the 
first published description of any apparatus intended for, and 
capable of, or believed to be capable of transmitting voeal ut- 
terances telegraphically ; it was the first published description 
and I believe the first description ever written of any mode or 
method capable ot transmitting articulate speech or vocal ut- 
terances telegraphically. 


INTRODUCTION OF THE SPEAKING TELEPHONE TO PUBLIC 
NOTICE AND USE, AND ITS RECEPTION. 

May 10, 1876, a description by Professor Bell of his re- 
searches in telephony was read before the American Academy 
of Arts and Sciences, at Boston. This paper was published 
soon afterwards, and contained a description of his electrical 
speaking telephone, as shown in Fig. 7 of said patent, No 
174,465; and described the transmission of speech by it. It 
also contained a description of an electrical speaking telephone 
made upon the plan of varying the resistance of an electrical 
circuit supplied with a constant electro-motive force from a 
battery; the particular form indicated was that known as the 
liquid transmitter, referred to in said specification, and was 
described as follows : — 

‘* A platinum wire, attached to a stretched membrane, com- 
pleted a voltaic circuit by dipping into water. Upon speak- 
ing to the membrane, articulate sounds proceeded trom the 
telephone in the distant room. ‘The sounds produced by the 
telephone became louder when dilute sulphuric acid or a 
saturated solution of salt was substituted for the water. Audi- 
ble effects were also produced by the vibration of plumbago in 
mercury, in a solution of bichromate of potash, in salt and 
water, in dilute sulphuric acid and in pure water.” 

This was published in Vol. XII. of their proceedings. 


Co 
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EXHIBITION AND USE AT THE CENTENNIAL, JUNE, 1876. 


Two sets of Professor Bell’s speaking telephones were made 
by me for exhibition at the Centennial Exhibition in Phila- 
delphia, and were exhibited there in- June, 1876, before the } 
judges of the group and many other persons. They consisted 


of a“ magneto ” transmitter and receiver, and of a liquid trans- 
mitter. I saw them there on exhibition. 

They are referred to on pages 493, 544, 558, of the Dowd 
record. I! produce drawings of the instruments as follows :— 


BELL’S SINGLE POLE CENTENNIAL MEMBRANE TELEPHONE. 


DIMENSIONS. 


10 Length of cone ' 53 inches. 
Diameter of membrane ' 3 “ 
Lengt : 

¢ gth of spool , 13 
Diameter of spool . ' ' “. ¢ 


SINGLE POLE CENTENNIAL MEMBRANE TELEPHONE. 


(Sectional view.) 


a Stretched membrane. 
6 Steel spring armature. 


THOMAS 


A. WATSON. 


BELL'S DOUBLE POLE CENTENNIAL MEMBRANE TELEPHONE. 


! 
DIMENSIONS. 

Length of cone ; : 4? inche: 1] 
‘ 

Diameter of ainileiihe oom 3 “ 

» Save ‘ 3 ot e 
Length of spools. , : 1} 
Diameter of spools i ats 
CENTENNIAL IRON BOX MAGNET RECEIVER. 
DIMENSIONS. 

| Diameter of tube, . ; , , 1? inches. 
Length of tube, ; ; 5 a 


The diaphragm consisted of a soft iron disk laid loosely over 
the top. It has since been lost. 
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BELL'S CENTENNIAL LIQUID TRANSMITTER. 


DIMENSIONS. 


Diameter of membrane, . : ' , 3 inches. 
Diameter of cup, ; Be 
Depth of cup, , = 
Leneth of cone, : , . 6 ‘ 


The depositions of Mr. A. G. Bell and of Mr. William Hub- 
bard and of Mr. Elisha Gray, in the suit Bell Telephone Com- 
pany V. Dowd, in the United States Circuit Court for the Dis- 
trict of Massachusetts, describe one public exhibition of the 
transmission of articulate speech by the magneto instruments, 
on June 25, 1876. 

Two reports were made upon Mr. Bell’s said exhibit. One, 
by Professor JOSEPH HENRY, in ** General Report of Judges of 
Centennial Exhibition, Group, a. pages 20 and oT. dle- 
scribes the apparatus and the transmission of speech by it, and 


is as follows :— 


Sn, 


THOMAS A. WATSON. 


General Report of Judges of Centennial Exhibition Group XXV., pages 
20 and 21. | | 
THE ELECTRIC TELEPHONE AND MULTIPLE 
TELEGRAPH. 

«The idea of transmitting sounds to a distance by means of 
electrical currents has been for several years before the world, 
and the idea of extension of this to telegraphy was evident, 
though no one had thought it could lead to practical results. 

jut the idea of a multiple electrophonic telegraph transmitting 
simultaneously several different musical notes for the simul- 
taneous transmission of different messages by one wire, is an 
invention of high scientific character promising admirable prac- 
tical results. For the honor of this invention there are two 
claimants, Mr. Elisha Gray, of Chicago, Illinois, and Mr. Alex- 
ander G. Bell, of Salem, Massachusetts. These inventions are 
independent of one another and different in the method of pro- 
ducing the result. In the telegraph of Mr. Gray several 
series of waves or impulses are simultaneously transmitted 
through asingle wire. These impulses are excited by interrup- 
tions in the current produced by tuning-forks of different 
pitches, and excite, at the farther extremity of the line, corres- 
ponding variations in tuning forks of the same pitch. Thus, 
if four or five tuning forks are vibrated at the same time at 
one end of the line, each will excite vibrations in its corres- 
ponding fork at the other end without affecting the other forks. 
The exhibitors of this telegraph inform the judges that they 
are now able to equip lines for actual business with a capacity 
for carrying, through one wire, eight messages simultaneously, 
and there is no reason why the number may not be increased 


to sixteen. This telegraph may be made self-recording, or 


may be worked forward by relays through greater lengths of 


line than the insulation allows in one circuit. 

«+ The telephone of Mr. Bell aims at a still more remarkable 
result,—that of transmitting audible speech through long tele- 
graphic lines. In the improved instrument the result is pro- 
duced with striking effect, without the employment of an elec- 


trical current other than that produced by the mechanical ac- 
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tion of the impulse of the breath as it issues from the lungs in 
producing articulate sounds. To understand this wonderful 
result, suppose a plate of sheet-iron, about five inches square, 
suspended vertically before the mouth of the speaker so as to 
vibrate freely by the motion of the air due to the speech, and 
suppose also another iron plate, of the like dimensions, simi- 
larly suspended before the ear of the hearer of the sound, and 
between these, but not in contact with them, is stretched the 
long telegraphic wire. Each end of this wire is attached to 
tw» coils of insulated wire surrounding a core of soft iron, the 
ends of which are placed near the middle of the plate, but not 
‘in contact with it. ‘These four cores are kept in a magnetic 
condition by being attached at each end of the line to the two 
poles of a permanent magnet. Now it is evident that in this 
arrangement any disturbance of the magnetism of one of the 
permanent magnets, increasing or diminishing it, will induce 


. . . . &. 
electrical currents, which, traversing the long wire, will pro- 


duce a similar disturbance of the magnetism of the arrange- 
ment at the other end of the wire. Such a disturbance will be 
produced by the vibration of the plate of soft iron due to the 
words of the speaker, and the current thus produced, changing 
the magnetism of the soft iron cores, will by reaction produce 
corresponding vibrations in the iron plate suspended before 
the ear of the hearer. ‘The vibrations of the second plate be- 
ing similar to those of the first will reproduce the same 
sounds. Audible speech has, in this way, been transmitted to 
a distance of three hundred miles, perfectly intelligible to those 
who have become accustomed to the peculiarities of certain of 
the sounds. All parts of a tune are transmitted with great 
distinctness and with magical effect. 

“This telephone was exhibited in operation at the Centen- 
nial Exhibition, and was considered by the judges the greatest 
marvel hitherto achieved by the telegraph. The invention is 
yet in its infancy, and is susceptible of great improvements.” 

The othor report was made by Sir William Thomson, and 
is as follows. It is found in— 


THOMAS A. WATSON. 
“ Reports on Awards, Group X XV., Centennial Exhibition, pages 130 131. 
“38. ALEXANDER GRAHAM BELL, SALEM, MASS. U.S. 
“GRAHAM BELL’S ELECTRIC TELEPHONE AND MULTIPLE TELEGRAPH. 


“ Report.—The idea of an electric telephone, or apparatus for 
transmitting sounds to a distance by variations of electric cur- 
rent through a wire, has been for many years before the world, 
and has been realized in several ways, differing considerably 
in details as to the appliances at two points of the circuit for 
producing the variations of electric current and for deriving 
perceptible effects from them. An extension of this idea to 
some kind of electro-phonetic telegraphy was inevitable, ever 
though no one had thought it might or could lead to practi- 
cally useful results. But the idea of a multiple electro-pho- 
netic telegraph transmitting simultaneously several different 
musical notes and using intermissions of these (like intermis- 
sions of currents in so many separate wires ) for the simultane- 
ous and independent transmission of different messages by one 
wire, is a very fine invention, of high scientific character, prom- 
ising splendidly useful practical results. 

“This invention is claimed by Mr. Graham Bell, and he is 
entitled to full credit for it, even though, as I believe is the 
case, it has been also independently invented by others, both 
in England and America. 

“A very well worked-out realization of it is given in Mr. 
Bell’s apparatus now exhibited. A great practical advantage 
of the electro-phonetic multiple telegraph over other methods 
of multiple telegraphy through one wire, is that no adjustment 
is required for varying conditions of the line to render the non- 
interference among the different messages perfect. Another 
even more important practical advantage is that it is indifferent 
between what points of the line and in which directions the 
different messages are being sent. The different messages can 
in fact, be transmitted from any different points of the line, and 
each may be read at all other stations (whether stations from 
which others of the messages are being sent or not) with prac- 
tically perfect non-interference. Another important advantage 
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is that earth currents and lightning discharges will never dis- 
turb the signaling. 

“Mr. Graham Bell’s apparatus includes an ingenious and 
effective instrument for automatically making and breaking an 
electric contact every time one of his telegraphic musical notes 
commences and ceases to sound. Thus his multiple telegraph 
may be made self-recording (after the Morse or Bain method, ) 
or may be worked forward by relay through greater lengths of 
line than imperfectness of the insulation allows to be worked 
in one circuit. Mr. Bell showed me in action two of these 
electro-phonetic relays, recording quite independently the 
transmission of independent messages by two musical notes in 
one wire. 

“Tn addition to his electro-phonetice multiple telegraph, Mr. 
Graham Bell exhibits apparatus by which he has achieved a 
result of transcendent scientific interest—the transmission of 
spoken words by electric currents through a telegraph wire. To 
obtain this result, or even to make a first step toward it—the 
transmission of different qualities of sounds, such as the vowel 
sounds, Mr. Bell perceived that he must produce a variation of 
strength of current in the telegraph wire as nearly as may be 
in exact proportion to the velocity of a particle of air moved 
by the sound; and he invented a method of doing so, a piece 
of iron attached to a membrane, and thus moved to and fro in 
the neighborhood of an electro-magnet, which has proved per- 
fectly successful. The battery and wire of this electro-magnet 
are in circuit with the telegraph wire and the wire of another 
electro-magnet at the receiving station. This second electro- 
magnet has a sotid bar of iron for core, which is connected at 
one end, by a thick disk of iron, to an iron tube surrounding 
the coil and bar. The free circular end of the tube constitutes 
one pole of the electro-magnet, and the adjacent free end of the 
bar-core, the other. <A thin circular iron disk, held pressed 
against the end of the tube by the electro-magnetic attraction, 


and free to vibrate through a very small space without touch- 


ing the céntral pole, constitutes the sounder by which the elec- 
tric effect is reconverted into sound. With my ear pressed 


THOMAS A. WATSON. 


against this disk, I heard it speak distinctly several sentences, 
first of simple monosyllables, ‘ To be or not to be ’ (marvelously 
distinct); afterwards sentences from a newspaper, ‘5S. 5. Cox 
has arrived’ (I failed to hear the ‘S. 8. Cox,’ but the ‘ has ar- 
rived, I heard with perfect distinctness); then ‘City of New 
York,’ ‘Senator Morton,’ ‘ The Senate has passed a resolution 
to print one thousand extra copies, * The Americans of London 
have made arrangements to celebrate the Fourth of July. I 
need scarcely say I was astonished and delighted; so were 
others, including some other judges of our Group, who wit- 
nessed the experiments and verified with their own ears the 
electric transmission of speech. This, perhaps the greatest 
marvel hitherto achieved by the electric telegraph, has been 
obtained by appliances of quite a homespun and rudamentary 
character. With somewhat more advanced plans, and more 
powerful apparatus, we may confidently expect that Mr. Bell 
will give us the means of making voice and spoken words audi- 
ble through the electric wire to an ear hundreds of miles dis- 
tant.” 

The judges were: Joseph Henry, Sir William Thomson, J. 
Kk. Hilgard, James C. Watson, H. K. Oliver, F. A. Barnard, 
J. Schudmayer, E. Levasseur, P. F. Kupka, Ed. Favre-Perret, 
Chas. E. Emery. 

This apparatus, and the transmission of speech by it, were 
noticed generally in the newspapers, and the invention at- 
tributed exclusively to Professor Bell. I instance the Sezenti- 


fic American of Sept. 9, 1876, the Boston Transcript of July 
1 


8, 1876, and the New York Hvening Post of Sept. 5, 1876. 

The Boston Hvening Transcript of July 8, 1876, contains 
the following: 

Notes at the Centennial_—** . . . Professor Bell has also a 
telegraphic and telephonic apparatus in his department for 
the transmission of many messages over a single wire, and of 
musical and articulate sounds by telegraph. The experiments 
Which have been made in the presence of the Emperor of 
Brazil, Sir William Thomson, and others interested in the sub- 
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AFFIDAVITS FOR COMPLAINANTS. 


«Ata meeting of the American Academy on Wednesday 
evening, Professor Bell exhibited his wonderful discovery by 
which sounds may be transmitted through wires by means of 
the electric current. By the invention of peculiar apparatus, 
conversation may be carried through hundreds of miles of 
wires with the greatest ease.” 


The American Academy, at that meeting, passed a vote of 
thanks to Mr Bell, who, though not a member, had been spe- 
cially invited to explain his invention to them. 


The Scientific American of Sept. 9, 1876, contained the fol- 


lowing: 
* Toe HuMAN VoIcE TRANSMITTED BY TELEGRAPH. 


«Several weeks ago we gave a sketch and description of the 
thread telegraph, consisting of two small tin or wooden cylin- 
ders, each having a membrane stretched over one end, the two 
membranes connected by a stout thread. 

+ Professor Graham Bell, by a device somewhat analogous, 
has succeeded in transmitting the tones of the human voice by 
telegraph. Instead of the thread, he connects the membranes 
of the two cylinders or drums with the armatures of the elec- 
tro-magnets, one drum being placed at each end of the tele- 
graph wire. In fact, he not long ago demonstrated the possi- 
bility of conveying vocal sounds by means of the ordinary tele- 
graph wires and special appliances for transmitting and receiv- 
ing the sounds. The apparatus used by Professor Bell is thus 
described: Two single-pole electro-magnets, each having a re- 
sistance of ten ohms, were arranged in circuit with a battery 
of five carbon elements, the total resistance being about twenty- 
tive ohms. <A drumhead of goldbeater’s skin, about two and 
three fourths inches in diameter, was placed in front of each 
electro-magnet, and a circular piece of clock spring was glued 
to the middle of the membrane of each drumhead. One of 
these telephones was placed in the experimental room, and the 
other in the basement of an adjoining house. Upon singing 


into the telephone the sounds of the voice were reproduced by 


THOMAS A. WATSON. 


the instrument in the distant room; and if two persons sang 
simultaneously, the two notes were audible at the other tele- 
phone. 

«+ At the time of the lecture, an experiment was made to show 
the transmission of articulate speech, an assistant going into 
the adjoining building, where one of the telephones was placed. 
Several familiar questions were, it is said, understood after a 
few repetitions. The vowel sounds alone are those faithfully 
reproduced. Diphthongal sounds and rotund vowels are readily 
distinguished, but consonants are generally unrecognizable. 
Now and then, however, a sentence comes out with almost 
startling distinctness, the consonants as well as the vowels be- 


ing clearly audible. Professor Beil stated that telephonic ef-~ 


fects can be produced with three varieties of currents,— the in- 
termittent, the pulsatory and the undulatory. The first are 
characterized by the alternate presence and absence of elec- 
tricity in the circuit, the pulsatory current by sudden changes 
in intensity, while undulatory currents are obtained by gradual 
changes analogous to the changes of density of air produced by 
vibrations of a pendulum. 

‘The most recent trial of Professor Bell’s instrument was at 
his residence, Brantford, Canida, Aug. 11. The Toronto 
Globe states that instruments were placed, one in the porch of 
the residence, and the other in an outhouse on the grounds, 
and communication between these made by ten miles of wire. 
Musical notes, the human voice, and songs spoken and sung 
before one instrument were plainly audible by placing the in- 
strument to the ear at the other. By this invention, too, any 
number of messages can be conveyed over one wire in either 
direction, provided they have a different pitch; the tones of 
the voice can pass over the electric wire, enabling the hearer 
at any distance to hear distinctly what is said, and to distin- 
guish the voice of the speaker. On Aug. 10 the professor had 
communication made with his instrument on the common tele- 
graph wire between Brantford and Mount Pleasant(five miles). 


and was spoken with, while in. Mount Pleasant, by Professor 
D. C. Bell and Mr. Griftin. from the Dominion oftice. in Brant- 
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AFFIDAVITS FOR COMPLAINANTS. 


ford. On the evening of Aug. 12 the professor tried a new 
experiment, having had an instrument made so that three per- 
sons could sing different tunes, or different parts of the same 


4g tune, into the instrument at the same time. The trial was 
perfectly successful, the different voices coming distinctly over 
the wire at the same time, so that they could be separately dis- 
tinguished by the listener. The practical exemplification of 

i the lately discovered system of telephony made by the pro- 

‘ fessor afforded much pleasure and information to those pres- 

| ent.” 

[ A long account of this Canadian exhibition is found in the 

Philadelphia Record of Aug. 17, 1876. 

The Boston Daily Advertiser of Oct. 19, 1876, contained the 
following account of a trial of the telephone between Boston 
and Cambridge, by Mr. Bell and myself, which is substantially 
correct. As stated in the article it was the first conversation in 
? the United States over what I calla telegraph line; that is, an 
4 outdoor line built for commercial purposes as usual with tele- 
graph lines. Mr. Bell, I understood, had previously done the 
same thing in Canada, not, however, so fully recorded. Both 
the instruments used on this occasion were substantially the 
same as “ Bell’s single pole Centennial membrane telephone,” 


but the mouthpieces were omitted : 


4% TELEPHONY. 


AUDIBLE SPEECH CONVEYED Two MILES By TELEGRAPH. 

Professor A. Graham Bell’s Discovery.—Successful and Inter- 
esting Experiments.—The Record of a conversation carried 
on Between Boston and Cambridgeport. 


——— 


The following account of an experiment made on the even- 
ing of Oct. 9 [1876], by Alexander Graham Bell and Thomas 
A. Watson, is interesting, as being the record of the first con- 
versation ever carried on by word of mouth over a telegraph 


Ft wtlss taeda i aah eis 


THOMAS 


wire. 


A. 


WATSON. 


Telephones were placed at either end of a telegraph 


line owned by the Walworth Manufacturing Company, ex- 


tending from their office in Boston to their factory in Cam- 


bridgeport, 2 


distanee of about two miles. 


The company's 


battery, consisting of nine Daniell cells, was removed trom the 


circuit. and another. of ten 


Articulate conversation then took place 


The sounds. at first faint 
quite loud and intelligible. 


carbon 


substituted. 
the 


elements. 


through wire. 


Pa] 


and indistinct, became suddenly 


Mr. Bell, in 


Boston. and Mr, 


Watson. in Cambridge, then took notes of what was said and 


heard. and the comparison of the two records is most interest- 


ing, as showing the accuracy of the electrical transmission :— 


, > ; 
Boston Reco: (i. 


Mr. Bett. What do you think 


was the matter with the instru- 
meuts ? 


Mr. WarTson. 
ing the matter with them. 


There was noth- 


B. I think we were both speak- 
ing at the same time. 


W. Can you understand any- 
thing I say? 
B. Yes; I understand every 


thing you say. 

W. The reason why you did not 
hear at first was because there was 
was a relay in the circuit. 

B. You but I 
found the magnet of my telephone 


may be right, 
touching the membrane. 

W. I cut 
then the sounds came perfectly. 


this relay out, and 
B. I hear every syllable. Try 
something in an ordinary conversa- 
tional voice. 
W. Shall I 
tery in the circuit ? 
hb. No; 
connect their battery in the cireuit, 
for the 
loudly. 


connect their bat- 


there is no necessity to 


sounds come out quite 
W. I am now talking in quite 
a low tone of voice. 
B. The sounds are quite as loud 
as before, and twice as distinct. 


Cambridge R. cord. 
Mr. Bett. What do you think 


is the matter with the = imstru- 
meuts ? 

Mr. WarTson. There is noth- 
ing the matter with them. 

B. I think at the same 


time. 
W. Can you understand any- 
thing I say’ 
B. Yes : | 
thing you say. 
W. The reason why it did not 


understaud every- 


work at first was because there was 
a relay in the circuit. 
B. You may be right, but I find 
that my touches the 
membrane. 

W. I cut the relay out, and then 
the sounds came pertectly. 

b. I hear every syllable. Try 
something in a_ conversational 
voice. 

W. Shall I 
tery in the cireuit? 

B. No; 
putting their battery in the circuit, 


connect their bat- 


there is no necessity for 


as the sounds come out quite 
loudly. 

W. I am now talking in quite 
a low tone of voice. 


B. The sounds are quite as loud 


as before, and quite as distinct. 


a0 


AS 


Qiiiptel Lach Naa ae AAP eel daa i” Wee aah 


i | 


8S AFFIDAVITS FOR COMPLAINANTS. 
W. Cut out the battery and W. Cut out the battery and 
then talk. then talk. 
B, Allright; I will cut out the B. All right; I will cut out the 
battery now if you will keep lis- battery now if you will keep lis- 
tening. tening. | 


{Here an interruption occurred, and after a short time Mr. 


o4 Bell said : ] 


mB | thought you were volng to S fF thoucht you were going 
say something. to say something. 

W. Is the battery cut out. W. Is the battery cut out? 

B- No; but I will do it now. Bb. No; but I will do it now. 


[Battery having been cut out, Mr. Bell continued :] 


B. Do you hear anything now’? 
[ Battery replaced. 
t , 
B. Did you hear anything : B. Did you hear anything 4 

. W. No; not a sound. W. No; tot a se 

: VV B. Say something to me when 3. Say something to me will 

[ cut out the battery again. I cut out the battery again. 

- 

é [ Battery cut out.] 

E W. ‘a a a a » * om W. I could not hear wa SOU! 

£ | 0 6 when the battery was cut out. 

‘ [ Battery replaced. ] 

5 B. I fancy I heard a trace of b. I faney | heard a trace of 

vour voice. your voice. 

W. Shall [ put on our battery, W. Shall [ put on their battery 

to see if it increases the eftect:‘ to see if it increases the effect? 

: 5G B. Tl tell you what we'll do. b. ll tell you what we'll do. 
We'll take off our battery, and put We’ll take off our battery alto- 
on theirs, as before. vether, and put on theirs as before 

[The company’s batteries having been placed in circuit, faint 
and indistinct sounds were heard at the Boston end, and then 
came the intelligible seutence. ] 

W. Is our battery off? W. Is our battery off ? 

B. Yes, our battery is off. B. (Very indistinet—unintelli- 
What have you been doing’ The vible.) 
sounds were quite soft at first, but 

57 how they are quite loud. 

F B. Shall I put in our battery 
again ? 

W. (Indistinctly heard.) That W. That was very indistinct. . 
was very indistinct. Putonour Put on our battery. 
battery. 
[Original battery replaced. | 


\ THOMAS 


B. We may congratulate our- 
selves upon a great success. 


W. Both batteries are on now. 
(Another sentence heard indis- 
tinctly.) 
> B. Repeat the last sentence. 


W. Both batteries are on now. 
moa that 


but thought you said something 


understood before; 
else. 
W. Remove their battery, please. 
B. Allright; our battery is the 
only one on now. 


W. I have put battery cells on 
here. 
B. How many cells have you 
there ? 
W. S-i-x—six. 
B. Please whisper something 
zt to me. 


W. Sound of the whisper 
clearly audible, but the utterances 
unintelligible. 

B. I could hear you whisper- 


r ing, but could not understand what 
you said. 
W. Perhaps we have got the 


batteries opposed to one another. 
Had you not better reverse your 
battery and see what the matter is, 
or rather what the eftect is ? 

B. I will try the effect of re- 
versing my battery. 

[| Battery 
” B. Is this any better ? 

W. That sentence was accom- 
panied by that curious crackling 
sound. 

B. Yes; I hear it too. 

B. What 


time is it by your 
watch ? 


| Battery again reversed. |] 


W. What are you doing? I 
have not heard anything except 
for quite a while. 


B. I asked you what time it 
was by your watch. 


Perhaps you 


A. WATSON. 


B. We may congratulate our 
selves on our great success. 

W. We deserve success. 
batteries are on now. 


Both 


B. Repeat the last sentence. 

W. Both batteries are on now. 

me a that 
but thought you said something 


understood before, 
else. 
W. 
Bb. All right; our battery is the 


Reverse your battery, please. 


only one on now. 
W. 


here. 


I have six Daniell cells on 


B. How many cells have you on 
there ? 
W. 

B. Please whisper something to 


S-i-x — Ae 


me. 


W. 


Now I am whispering. 


B. I could hear you whispering 


but could not understand what 
you said. 
W. Perhaps we have got the 


batteries opposed to one another. 
Had you not better reverse yours 
and see what the effect is? 


B. I will try the effect of revers- 
ing my battery. 
reversed. | 
B. Is this any better ? 
W. Much fainter, accompanied 
by that curious bubbling sound. 


W. What are you doing’? | 


haven’t heard anything except 
that bubling sound for quite a 
while. 

B. LIasked you... oe 
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hear me_ better now, because I 
have reversed the battery again. 


W. My battery is now cut out. 
B. Don’t you think we better 
63 go home now? 
W. Yes; but why does your 
talking come out so much fainter 
now ? 


COMPLAINANTS. 


because I oe 


° 
. os * 


W. My battery is now cut out’ 

B. Do you think we had better 
go home now? 

W. Yes; but why does your 
talking come out so much fainter 
now ? 


[Mr. Bell here placed the magnet of the telephone nearer 


to the membrane. | 


B. Because I had moved the 
magnet further away from the 
membrane. 

W. That was very much more 

64 distinct. 

B. Will you try to understand 

a long sentence if I speak right on? 


W. Iwill. 

B. <A few minutes ago I heard 
a fire engine pass by the door. I 
don’t know where the fire is, but 
the number of the box is 196. 

W. The time by my watch is 

65 five minutes past ten. Had I not 

better go into Boston ? 

B. Yes; I think it is time to 
stop now. 

W. Shall I go to Exeter Place? 

B. Yes; but look in here on 
your way, in case [ have not gone. 

W. Let us talk conversational- 
ly, without noting. 


B. Because [ moved the magnet 
further away trom the mem- 
brane. 

W. That was very much more 
distinct. 

B. Will you try to understand 
a longer sentence if I speak right 
on? 

W. Iwill. 

B. A tew minutes ago I heard 
a fire engine go past the door. I 
don’t know where the fire is, but 
the number of the box is 196. 

W. The time by my watch is 
five minutes past ten. Had I not 
better go into Boston ? 

B. Yes; I think it is time to 
stop now. 

W. Shall I go to Exeter Place ? 

B. Yes; but look in here on 
your way, in case I have not gone. 

W. Let us talk conversational- 
ly, without noting. 


Conversation was then earried on for about half an hour 


66 With the utmost freedom, and the experiment closed. 


The Boston Evening Transcript of Oct 19, 1876, says: 


‘* Telephony 


The registry of sounds by telegraph has 


now been carried to such a point that the delicate variations 


involved in the articulation of human speech are transmitted 


with such unerring accuracy and distinctness that one may 


talk with another through the telegraph as though face to face. 


“The leading scientific men of the world gathered at Phil- 


adelphia last summer saw the fact.aecomplished on a small ex- 


en 


— 


THOMAS A. WATSON. 


perimental scale. Sir W. Thomson was so impressed that in 
his opening address as president of the British Association he 
described it at some length, and pronounced it the greatest by 
far of all the marvels of the electric telegraph. Ten days ago 
the test was repeated over an actual out-of-door telegraph be- 
tween this city and Cambridge. ‘The entire success of this ex- 
periment marks, for all that we can see, a revolution and ad- 
vance in the world’s progress worthy to rank with the practi- 
eal completion of the first printing telegraph in New Yor« 
City about forty years ago, and with the laying of the great 
ocean cables twenty years ago. 


« The operation of this new and startling development of. 


telegraphic mechanism is thus described by Professor Thomson, 
in the address referred to :— 

«+ + All this my own ear heard spoken to me with unmistak- 
able distinctness by the thin, circular disk armature of just such 
another little electro-magnet as this which I hold in my hand. 
The words were shouted with a clear and loud voice by my 
colleague judge, Professor Watson, at the far end of the line, 
holding his mouth close to a stretched membrane such as you 
see before you here, carrying a little piece of soft iron, which 
was thus made to perform, in the neighborhood of an electro- 
magnet in circuit with the line, motions proportional to the 
sonorific motions of the air. 

“ We give in another column the interesting account of the 
practical exemplification of the invention between Boston and 
Cambridge. ‘The inventor, Mr. Graham Bell, is a young Edin- 
burgh scientist, formerly of Montreal, but later of this city, and 
a naturalized citizen of the United States.” 

During the fall of 1876 and the following winter and spring, 
Mr. Bell operated publicly his electric speaking telephone. I 
assisted at most or all of these exhibitions. They were noticed 
very generally in the newspapers as matters of practical value. 

The invention was invariably attributed to Professor Bell. 
I mention | 

Boston Post, Oct. 20, 1876. 


Boston Daily Kvening Traveller, Oct. 19, 1876. 
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Boston Sunday Herald, Oct. 22, 1876. 

Titusville Herald, Oct. 22, 1876. 

Boston Evening Transcript, Oct. 19, 1876. 

These describe the transmission of speech from Boston to 
Cambridge. 

The New York Tribune of Monday, Oct. 25, 1876, says :— 

‘¢ The experiments which Professor A. Graham Bell has been 
recently making, relative to the transmission of speech by 
wire, have been quite successful. Two operators were sta- 
tioned two miles apart, one in Boston and the other in Cam- 
bridge. The battery ordinarily used was replaced by one of 
ten carbon elements. At first the sounds were indistinet, but 
soon they grew clear and intelligible. The operators carried 
on a long conversation, and on subsequently comparing their 
records ascertained that the tones had been transmitted with 
perfect accuracy.” 

An editorial in the New York Tribune of Nov. 9, 1876, con- 
tained the following :— 

* The Centennial Exhibition has afforded the opportunity to 
bring into public view may inventions and improvements 
which otherwise would only have been known to the smaller 
circles that may find them of service. . . . The telephone 
is a new instrument of electrical science more likely than some 
of the rest to find immediate use. It operates by transmitting 
the current through a tuning-fork. The fork will only vibrate 
a given number of times in a second. A message can be sent 
through it by the usual Morse code, there being no apparent 
interference between the tuning-fork vibrations and the mes- 
sage. But at the other end of the line the message can be 
taken off through a tuning fork in unison with the first. Con- 
sequently, if a tuning fork, of different pitch is interposed at 
each of several stations served by one wire, and the messages 
are sent through forks of corresponding pitch from the head 
office, the message to one station will not be repeated at the 
others during transmission. 

“Sir William Thomson, at the Glasgow meeting of the Brit- 
ish Association for the Advancement of Science, gave foreign 


THOMAS A. WATSON. 


notoriety to another of the Centennial exhibits that has at- 
tracted great attention from the judges of the greup to which 
it belongs. It is a curious devise, that might fairly find place 
in the magic of Arabian tales. A membrane is stretched over 
the end of a short speaking trumpet. The membrane carries 
a small piece of metal which is, so to speak, the armature of a 
magnet. The magnet forms part of a telegraph circuit, through 
which a current is passing. To send a message, it is only 
needful to talk loudly isto the trumpet. 

«The message is received by a similar trumpet with mem- 
brane and armature at the other end of the line: and that 
trumpet being placed to the ear repeats the sound like an echo. 
Don Pedro was with the scientific people who tested this instru- 
ment on one occasion ; so accurately did it reproduce sounds 
that each member of the party was in turn recognized by pecu- 
liarities in voice or accent. The final test was the reading of a 
paragraph from the news columns of the 7rihune. Ot what 
use is such an invention? Well, there may be occasions of 
state when it is necessary for officials who are far apart to talk 
with each other without the interference of an operator. Or 
some lover may wish to pop the question directly into the ea1 
of a lady and hear for himself her reply, though miles away 
it is not for us to guess how courtships will be carried on in 
the twentieth century. It is said that the human voice has 
been conveyed by this contrivance over a circuit of sixty 
miles. Music can be readily transmitted. Think of serenad- 
ing by telegraph?” | 

Nov. 26, 1876, we carried on a long conversation on the 
lines of the Eastern Railroad, using part of the time a cir- 
cuit from Boston to Salem (15 miles), and part of the time a 
circuit from Boston to North Conway and back to Salem, and 
part of the circuit from Boston to Portland and back, about 
two hundred miles of actual telegraph wire. 

This is noticed in— 

Boston Post, Boston Daily Globe, Boston Daily Advertiser, 
and Boston Herald, of Nov. 27, 1876. | 


The Boston Post of Nov. 27, 1876, says: ** The experiments 
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78 in electric telephony which Prof. A. Graham Bell has been 
conducting for several vears past have resulted in the develop- 
ment of an apparatus by means of which the humam voice, as 
ordinarily used in speaking, can be transmitted with certainty 
and ease to an indefinite distance—-assuredly hundreds of 
miles. 

“The latest experiments with the telephone were made yes- 
terday over the wires of the Eastern Railroad, that day be- 
ing selected because the trials would not then be interrupted 
by the ordinary business of the hne. Professor Bell, Presi- 

7 dent Rockwell, of the Eastern Road, and wife, Miss Stearns, 
Mr. Morrison, and Mr. Hubbard, besides two telegraph oper- 
ators, were the occupants of the Boston office. The instru- 
ments were arranged for about a twenty-muile Lest, Colse- 
quently, Salem, about sixteen miles away, was the point at 


y 
‘ 


which the second telephone Was fixed. Mr. ‘Thomas A. V\ ra 


ay cp . —_ 
CP a Pe ee 


son, assisted by the Salem operator, was in charge there. All 
4 those at the Boston end of the line held free and easy COnVer- 
saution with the Salem office, even a whisper or a loud breath 


being distinctly heard at one end whee: given at the other.” 


R() GENERAL USE IN PUBLIC. 
| 
Marly in T&77, Professor Bell began to give public lectures 
’ upon and public exhibitions of the use of his electric speaking 
telephone. 
Jan. 15, 1877, he gave a lecture on his electric speaking 
: telephone, with an éxhibition of it, before the Washington 
i Philosophical Society, at Washington D.C. This was reported 
in the Washington Aven ng Star of Jan. 20, 1877. 
The said report in the Avening Star begins as follows :— 
* Bell's Pel phone. Ata meeting of the Washington P hilo- 
| sophical Society on the evening of the 15th January, Mr. Bell, 


the tventor, rave to the members a description of the con- 


struction and operation of his most admirable and wondertul 


Invention, and eu hibited at in Ope ration. 


The Boston Datly Advertiser of Jan, 22, 1877, contaimed 


the tollown 


oy: 


THOMAS 


A WATSON. 


“The most important of the tests made recently by Profes- 
sor A. Graham Bell, in the practical development of telephony, 
is dispensing with the use of the battery entirely, so that now 
all that is required to communicate between the most distant 
places is simply a line of wire and the telephones. 

+ Yesterday morning successful experiments were made be- 
tween Boston and Salem, on the Eastern R. R. wire. At the 
Boston end were Professor Bell, Mr. Nutting, the operator, 
Mr. E. H. Foster, Mr. William Auld, and Mr. J. B. Parker: 
and at the Salem end Mr. T. A. Watson, who is associated 
with Mr. Bell, and the lady operator. 

* Recently two Japanese gentlemen conversed in their own 
language through the telephones, and had no difficulty in un- 
derstanding all that they said. An experiment has been made 
in overcoming an artificial resistance greater than the Atlantic 
cable, and there is no doubt but that it will be possible to talk 
across the Atlantic.” 

The Boston KLvening Transcript, of Feb. 1, 1877, contained 
a long description of an exhibition of a telephone, in which the 
following is found :— 

+ At noon, yesterday, a distinguished party of gentlemen 
were assembled at the office of the Boston Rubber Shoe Com- 
pany, on Congress street, in order to witness a series of exper- 
iments performed on the telephone between the inventor, Pro- 
fessor A. Graham Bell, here, and his associate Mr. Thomas A. 
Watson, at the residence of Mr. Converse, at Malden, about 
six miles distant. 

+“ Professor Bell had been invited by some of our most prom- 
Inent citizens to give a practical demonstration of the most 
recent developments of an invention which in accordance with 
its name, has already sounded far and wide the fame of the 
teiephone. ‘The experiments yesterday were as follows: 

“Telephones having been connected with the private tele- 
vraphic line of the Boston Rubber Shoe Company, and the 
operators at either end having taken up their station, conversa- 
tion was at once commenced. Stationed at the Boston end of 
the wire, Protessor Bell requested Mr. W atson to speak 1n) loud 
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tones, with a view of enabling the entire company at once to 
distinguish the sounds. 

“This was so successful, that a smile of mingled pleasure 
and surprise played on the features of those present. That it, 
however, might not be supposed that loud speaking was essen- 
tial to intelligibility, Mr. Bell explained that soft tones could 
be heard across the wires even more distinctly than loud utter- 

86 ances, even a whisper being audible. In confirmation of this 
statement, Mr. Watson commenced speaking in turn to each 
member of the company, and after the efficiency of this method 
had been proved to the satisfaction of all, he took up a news- 
paper and informed the assemblage that gold had closed the 
previous evening at New York at 1002. 


“+ As there were quite a number of business men present, the 


effect that this practical demonstration of the value of the tele- 
phone produced can scarcely be exaggerated. Other passages 
from the daily journals were then given, and by this time the 
desire for conversation having become general, Mr. Watson 


CO 
~] 


was plied with questions, such as, Is it thawing or freezing at 
Malden ? Who is to be the next President? ete., ete. It was 
remarkable that Mr. Watson was able to distinguish between 
the voices at the Boston end, he calling at least one gentleman 
by name as soon as the latter commenced speaking. 

+ This went on for some time until a lady at the Malden end 
sent the company an invitation to lunch per telephone, and an 
appropriate response was made by the same medium. 

“At length the company were requested to remain quiet 

88 while a lady at the other end conveyed to them the sweet 
strains of music. The assemblage thereupon listened with 
rapt attention while a young lady commenced singing * The 
Last Rose of Summer. The effect was simply charming. Pos- 
sessing, as the fair cantatrice does, a voice of exquisite sweet- 
ness, the sounds penetrated into the Boston end ot the tele- 
phone with a distinctness equal to that attainable in the more 
distant parts of a large concert room, and a unanimous vote 
of thanks was sent by the handy little instrument which had 


procured tor the assemblage so agreeable an hour. 


WATSON. 


THOMAS A. 


«+ Among those present were electricians and gentlemen oc- 
cupying prominent positions on our Western railroads, and 
one and all expressed the conviction that the telephone was 
destined to achieve the greatest possible results. Let us hope 
that the day is fast approaching when every man will be in a 
position to turn on the electricity in his house with the same 
facility with which he now turns on the water or the gas. 

G Bs i.” 

He gave an exhibition in Salem, Mass., Feb. 12, 1877, and 
a report of it, published in the Boston Globe of Feb. 13, was 
transmitted from Salem to Boston by his speaking telephone. 

The said Globe of Feb. 13, 1877, contained the following :— 

“ We have the pleasure of presenting to our readers this 
morning the first despatch ever sent to a newspaper by the 
newly invented telephone, Professor A. Graham Bell’s system 
of transmitting sound by telegraph. The despatch was sent 
from Salem, where Professor Bell lectured last evening, our 
active representative in that city having secured the exclu- 
sive privilege of the instrument for that purpose. ‘The mess- 
age was received in this city by another representative of 
the Globe, who could readily recognize the voice at the other 
end. 


‘SENT BY TELEPHONE.—THE FIRST NEWSPAPER DESPATCH 
SENT BY A HUMAN VOICE OVER THE WIRES.—TO THE 
DAILY GLOBE, FROM SALEM.—PROFESSOR GRAHAM BELL 


EXPLAINS HIS VALUABLE INVENTION.—AN ENTHUSIAS- 
TIC AUDIENCE.—HOW THE CAPACITY OF THE TELE- 
PHONE WAS TESTED. 


“ Special despatch by telephone to the Boston Globe. 

“SALEM, Feb. 12, 10.55 Pp. Mi—Professor A. Graham Bell, 
the inventor of that wonderful instrument, the telephone, 
which has caused so much interest in the scientific world, and 
which is now becoming so popularly known, lectured on his 
invention at Lyceum Hall this evening. The lecture was one 
of «a course of the Essex Institute, and about five hundred 
persons were present. 
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“ Mr. Watson was then asked to make a speech to the au- 
dience. He expressed himself as having more confidence 
eighteen miles away than if he were present. His speech was 
as follows :— : 

“ * Ladies and Gentlemen,—It gives me great pleasure to be 
able to address you this evening, although I am in Boston 
and you in Salem.’ This could be heard thirty-five feet dis- 
tant,—that is, all over the hall,—and brought down the house 
with applause. A system of questioning was then carried on, 
and Mr. Watson was asked if he heard the applause. The 
answer was, ‘I was not listening; try again.’ The applause 
Was given, and its receipt at once acknowledged in Boston. 
Coughing and singing were then heard, and a variety of ques- 
tions were then asked from the Salem end, and among them 
‘What news from the Electoral Commission?’ followed by 
the distinct answer of ‘I don’t know of any.’ But the news 
came fleeting aiong that the engineers of the Boston and Maine 
Railroad had struck. Gen. Cogeswell asked if trains were 
running; the answer was clear and distinct that they were 
not at 5.30 o'clock. Professor Bell introduced the Rev. E. C. 
Bolles, who said, ‘lf shake hands with you cordially in imagin- 
ation twenty miles away.’ The Rev. EK. 5. Atwood asked, 
‘Does it rain?*® ‘It does not in Boston, was Mr. Watson’s 
answer. Professor Gage, the electrician, then spoke through 
the telephone, endeavoring to have his voice recognized. This 
could not be done, as Mr. Watson was not familiar with the 
voice. Mr. Shaje Zsawa was recognized, Mr. Watson being 
perfectly familiar with his tones. One of the assistants in 
Boston then said that ‘Hold the Fort’ would be sung in Boston, 
and the tune which followed was readily recognized.  Pro- 
fessor Bell closed his lecture by briefly stating the practical 
uses to which he was confident the telephone could be ap- 
plied. Hearty applause was afforded the lecturer as he 
finished, and people flocked about the stage in large num- 
bers to more closely examine the wonderful instrument that 
had placed them in audible communication with people nearly 
twenty miles away. 


THOMAS A. WATSON. 


“This special by telephone to the Globe has been transmitted 
in the presence of about twenty, who have thus been witnesses 
to a feat never before attempted ; that is the sending of a news- 
paper despatch over the space of eighteen miles by the human 
voice; and all this wonder being accomplished in a time not 
much longer than would be consumed in an ordinary conver- 


sation between two people in the same room. 
H. M. B. 


‘““THE SCENE AT THE BOSTON END. 


“The instrument which transmitted the wonderful voice 
message to the listening ears in this city was placed in a little 
room in Exeter Place, where were assembled Professor Wat- 
son, Benjamin Bridden, the electrician, Professor E. B. War- 
man, and Mr. A. B. Fletcher, representative of the Globe. The 
experiment was certainly a great success. ‘The conversation 
with the friends eighteen miles away was carried on in ordi- 
nary tones of voice. The Globe representative in Boston very 
easily recognized the voice of the transmitter of the despatch 
in Salem; and very distinctly heard the applause which was 
given in the Essex Institute Hall. It was a very noteworthy 
occasion, certainly ; and the complete success attained led to 
the discussion of many plans for the further practical utiliza- 
tion of the telephone, which sends its first newspaper despatch 
to the Globe readers for their delectation and wonder, this 
morning.” 

The Boston Daily Globe of Feb. 15, 1877, contained the 
following :— 

“THE TELEPHONE.—SOMETHING ABOUT THE CONSTRUC- 
TION AND WORKING OF PROFESSOR BELL’S WONDERFUL 
INVENTION. 

* As the telephone, the new invention of Professor A. Gra- 
ham Bell, is but little understood, the following reprint of a 
description and explanation of the instrument may not be 
amiss :— 


« +* The telephone in its present form consists of a powerful, 


compound, permanent magnet, to the poles of which are at- 
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tached ordinary telegraph coils of insulated wire. In front of 
the poles, surrounded by these coils of wire, is placed a dia- 
phragm of iron. A mouthpiece to converge the sound upon 
this diaphragm substantially completes the arrangement. The 
motion of steel or iron in front of the poles of a magnet cre- 
ates a current of electricity in coils surrounding the poles of 
the magnet, and the duration of this current of electricity 
coincides with the duration of the motion of the steel or iron 
moved or vibrated in the proximity of the magnet. When 
the human voice causes the diaphragm to vibrate, electrical! 
undulations are induced in the coils environing the magnets 
precisely analogous to the undulations of the air produced by 
that voice. ‘These coils are connected with the line wire, 
Which may be of any length, provided the insulation be good. 
The undulations which are induced in these coils travel 
through the line wire, and, passing through the coils of an in- 
strument of precisely similar construction at the distant station, 
are again resolved into air undulations by the diaphragm of 
this instrument.’ 

“It was by this wonderfully simple instrument that the 
three quarter of a column report of Professor Bell’s lecture 
was transmitied from Salem to the GLOBE by the voice on 
Monday evening. All who saw the working of the instru- 
ment were astounded at the results obtained.” 


The following report of the Salem lecture appeared in the 
Salem Observer of Feb. 17, 1877: 


“ SATURDAY, Feb. 17, 1877. 

“THE TELEPHONE.—The illustrated lecture upon. tele- 
phony by Professor A. Graham Bell, was exceedingly interest- 
ing. The results exhibited were indeed amazing; nearly every 
experiment was successful. 

“On Monday evening Mr. ‘Watson, who was in the Boston 
office, ‘ wired” several tests to the audience of five hundred 
who were assembled in Lyceum Hall. He conversed with 
Professor Bell freely; the latter asking questions in an ordi- 
nary tone of voice, with distinct articulation, and the answers 
immediately returning and having a sort of muffled sound. 


——_ 7 
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Mr. Watson addressed some words to the audience in Salem, 
which were distinctly heard, and the applause which followed 
was heard by him in Boston. He sang ‘Auld Lang Syne’ and 
other pieces, and played upon a reed organ, all the sounds of 
which were duly delivered at the Salem end of the wire. The 
person in Boston was also heard to cough and laugh. Dur- 
ing the evening Rev. Dr. Bolles, Rev. Mr. Atwood, Professor 
Gage, General Cogswell, a gentleman from Japan, and a lady 
(Miss Loring), all spoke successfully through the telephone. 
A full report of the meeting was sent to the Globe by tele- 
phone from its correspondent, Mr. Batchelder. 

“The apparatus by which this astonishing result is secured 
is wonderfully simple; only a telegraphic wire, a horseshoe 
magnet, two helices and a vibrating disk, at each end. The 
audience see only a mahogany box upon the table, of the ap- 
pearance of an ordinary photographer's camera. ‘The tube in 
the end is used in this case to speak into and to hear out of. 
Within the box is a horseshoe magnet. Opposite each arm 
of the magnet is a helix of the usual construction. 

+One end of the wire among the helices is connected with 
the ground, and the other with Boston, or the place in oper- 
ating connection. Set up against the helices, within a six- 
teenth of an inch, is a sheet of thin polished iron, upon which 
the voice of the operator impinges when speaking. ‘The mag- 
net induces an electrical current in the telegraphic wire. . The 
vibrating disk imparts pulsations to this electrical current cor- 
responding to the sounds, which are conveyed to Boston, and 
reproduce themselves upon the vibrating disk there with ex- 
actness of tone and articulation. The little four inches of 
iron utters the whole gamut of the human voice. This is 
indeed wonderful,—the greatest achievement of modern 


science. Another exhibition of the telephone is to be given.” 


The following is an extract from an article in the New York 
Sun of Feb. 20, 1877 :— 


104 
: ) 

105 
= 

106 


Pes PE ENE ee Se Sy 


¥ “ a Paty 58 i w, Bg Y faa ac j fh), oat ie ‘nd ote. BSN a ys Pe ae aie! * jae got ee ee eet € o 
% sl ARE Ee Shee Rac t GRS WN Tesi! bh a tks EE DM Ca eEA ce 


126 


102 AFFIDAVITS FOR COMPLAINANTS. 


‘“ PROF. BELL’S TELEPHONE.—THE HUMAN VOICE CARRIED 
107 A HUNDRED AND FORTY MILES.—MARVELOUS STORIES 
MUSIC 


ABOUT THE LATEST ACHIEVEMENT OF SCIENCE. 
IN SALEM AND APPLAUSE IN BOSTON.—THE CONSTRUC- 


TION AND CAPABILITIES OF THE INSTRUMENT DESCRIBED. 
* 6 * * * * * * 


“The honor of having received the first newspaper despatch 
ever sent by means of the telephone belongs to the Boston 
Globe. A report of a lecture by Professor Bell, in Salem, was 
transmitted verbally to it last Monday night. This lecture 
was about the telephone, and in the course of the evening a 

108 series of remarkable experiments was made in the presence of 
the audience. Songs and brief speeches were sent from 


or TR OCR PRN 


Boston, and the applause which greeted their reception in 
Salem was distinctly heard in Boston. Imagine sitting in a 
hall and hearing a man eighteen miles away, sing * Hold the 
Fort.’ | 
: «¢T haven't the slightest doubt,’ Mr. Watson said to-day, 

‘that in a few months things will be so that a man can make a 

‘lecture here in Boston and be heard by an audience in any 

part of the country.’ 

“+ Do you expect that the telephone will entirely supersede 

109 the present system of telegraphing?’ I asked. 

«¢ Yes, we expect it will, eventually. A company is now 

forming for the purpose of manufacturing and introducing the | 
instrument. In time it can’t fail to replace the old dot and 
line alphabet system entirely. We expect, at first, it will be 
used mostly on private lines and for city business. It will 
probably take the place of the present district telegraph com- 
panies and the like, as it will be especially convenient for that 


class of business.’ 
110 «The wonderful little instrument, of whose future value to 
4 civilization the inventor is so sanguine, consists of a powerful 
compound permanent magnet, to the poles of which are at- 
tached ordinary telegraph coils of insulated wire. In front of the 
the poles, surrounded by these coils of wire, isa diaphragm of iron 
A mouthpiece, whose function is to converge the sound upon 
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this diaphragm, substantially completes the arrangement. The 
operation of the instrument is thus described by Professor 
Bell: The motion of steel or iron in front -of the poles of a 
magnet creates a current of electricity in coils surrounding 
the poles of the magnet, and the duration of this current of 
electricity coincides with the duration of the motion of the 
steel or iron moved or vibrated in the proximity of the magnet. 
When the human voice causes the diaphragm to vibrate, elec- 
trical undulations are induced in the coils around the magnets 
precisely similar to the undulations of the air produced by the 
voice. The coils are connected with the line wire, and the 
undulations induced in them travel through the wire, and 
passing through the coils of another instrument of similar 
construction at the other end of the line, are again resolved 
into air undulations by the diaphragm of this instrument. 
The voltaic battery is entirely dispensed with. The line wire 
may be of any given length, provided the insulation be good. 
Professor Bell further says that soft tones can he heard across 
the wires even more distinctly than loud utterances, even a 
whisper being audible.” 


Feb. 23, 1877, a second lecture and public exhibition was 
given at Salem. A long report of this was transmitted by tele- 
phone, and published in the Boston Daily Globe of Feb. 24, 
1877. That report contains the following :— 


Special Despatch by Telephone to the Boston GLOBE. 


“SALEM, Friday, Feb. 23, 10.20 Pp. MM—Lyceum Hall has 
been crowded this evening with an audience of five hundred, 
which had assembled to hear Professor A. Graham Bell’s in- 
teresting lecture on his wonderful invention, the telephone 
and the results obtained by the evening's exhibition were cer- 
tainly most astonishing. This was the second public exhibi- 
tion of the new invention and its practical uses, and Salem 
has been fortunate indeed in having both given before her 
citizens. This second lecture and exhibition was given in 
response to an invitation to Professor Bell by a number of 
scientific gentlemen and prominent citizens, and the audience 
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was one which only a rare and notable occasion can draw 
together in Salem. Among the more prominent people in the 
audience were the Hon. George B. Loring, Judge Endicott, 
of the Supreme Court, Professor D. B. Hagar, of the State 
Normal Sehool, Dr. J. R. Nichols, of Haverhill, editor of the 
Boston Journal of Chemistry, Judge Osgood, Mayor Oliver, 
Aldermen Daton and Stone, Professor John Robinson, Ex- 
Mayor Williams, Dr. Henry Wheatland, President of the Essex 
Institute, the Rev. Messrs. Arey, Dean, and Atwood, John W. 
Perkins, master of the Salem High School, General William 
Cogswell, J. S. Packard, Esq., and many other prominent 
citizens. The experiments were similar to those given at the 
former lecture, and were eminently suecesstul, receiving hearty 
applause. Professor Thomas A. Watson, Professor Bell’s 
assistant, transmitted several messages from the Boston end 


ot the telephonic wire. 


* The company at the Boston enc of the telephonic wire be. 
tween Boston and Salem was quite as numerous as Professor 
Bell’s laboratory could well accommodate. It is a little room 
al the end of Exeter Place. Up three flights ot stairs, with the 
various instruments of the telephonic apparatus to be seen on 
every hand. On one of the tables were the models on which 
Professor Bell worked -out the telephone as it now exists; and 
they form an interesting study. Books, letters and papers, all 
pertaining in more or less degree to the science of electricity, 
arranged about the room, which is plainly and tastefully fur- 
nished. Occupying the post of duty near the working instru- 
ment was Professor Thomas A. Watson, Mr. B. F. Bridden 
having charge of the working of the electric apparatus, with 
two young lads as assistants. The company present included 
Mr. D. P. Richards, who has been one of Professor Bell’s co- 
workers, the Hon. (‘harles Levi Woodbury, John t. Hoadley, 
of Lawrence, Dr. Henry I. Bowditch, Dr. C. J. Blake, Mr. W. 
A. Hovey, and Mr. C. E. Hurd, of the Transcript, three gen- 
tlemen from one of Dr. Tourjée’s Tabernacle choirs, a cornet 


player, and an artist who was illustrating the scene for the 
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Scientific American, besides reporters from the various city 
papers. 


, . , ; ~~ 


* THE GLOBE despatch then came, followed by another press ° 
message, giving merely the news furnished by THE GLOBE 
about the telephone a week ago. Then * Yankee Doodle’ 
and * Auld Lang Syne’ were sung by Professor Bell, and dis- 
tinctly heard in every tone by all in the room; and at 10.50 
the conference came to an end.” 

The Providence Press of Feb. 24, 1877, has a long account 
of the Salem lecture, which contained the following :— 

THE PROVIDENCE PRESS. 
Fes. 24, 1877. 119 

* We willingly surrender space to-day to the somewhat en- 
thusiastic report by a member of our editorial staff who was 
invited to witness the experiments with the telephone last 
night at Salem. The importance of the invention promises to 
be such as to make all obtainable knowledge of it valuable, 
and we do remember to have yet seen any so detailed and in- 
telligible description of its workings as our representative fur- 


nishes. 


"HOW THE THING IS DONE, 129 


is, of course, the practical reader's demand. It is done by a 
magnificent effort of genius, making itself felt with common 
tools. It is simplicity embodied and almost made personal. 
There is not even a battery to send an electric current along 
the line, for the affair is sufficient unto itself within its six by 
twelve inch dimensions, asking nothing of existing telegraphy 
but the wires it has strung. ‘The principle is the familiar one 
that a plate of iron presented to a coil of insulated wire on the 
end of a magnet causes an electric current to traverse the 
magnet, provided the circuit is complete. Professor Bell, 121 
therefore, takes a horseshoe magnet, places on each of its ends 
a nearly flat spiral wire, and just in front of the points of the 
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spirals, an infinitesimal distance away, sets up his plate of 
won. To complete this circuit, he connects one arm of the 
magnet with the earth, by means of the gas pipes, and the 
other communicating wire runs out from the other arm_ to 
wherever the other operator may be stationed, with a similar 
earth connection on the magnet at his end.” 

199 On the oceasion of this Salem lecture I was at the Boston 

~—* end of the telephone line, and the account given in the papers 
which I have quoted from is substantially correct, so far as 
came under my kuowledge. I made the instruments used, and 
they are correctly described. 

The lecture at Salem was followed by a series of lectures in 
Boston, Providence, Lowell, Manchester and New York, and 
these were extensively noticed in newspapers in different parts 
of the country: e. g., the New York Sun, Feb. 11, 1877, had 
nearly a column about the lecture at Salem: the Boston -Jour- 
nal of Chemistry, March 1, 1877, had a long account; also 

125 the New York Times; Daily Graphic, ot March 6, 1877, 
with illustrations; Seventifie American, March 31, 1877, with 
illustrations: Frank Leslie's, Mareh 31, 1877, with illustra- 
tions; The Atheneum, London, England, March 3, 1877. At 
all of them electric speaking telephones with metallic dia- 
phragms were used; at all of them the electric speaking tele- 
phones were publicly exhibited, their construction and opera- 
tion explained, and they were publicly used in the transmis- 
sion of articulate speech. At these exhibitions an admission 
fee was charged and paid by the audience. The following 

124 accounts of them are substantially correct, so far as they came 
within my knowledge. ‘The instruments used were made by 

me, or under my supervision. 

The following is the opening paragraph of the article in 
Boston Journal of Chemistry, of March 1, 1877, above reterred 
to :— 

BOSTON JOURNAL OF CHEMISTRY. 
Boston Marcu 1, 1877. 


“THE TELEPHONE. 


“The telephone is the invention of Protessor A. Graham 
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Bell, of this city, and has resulted from a course of inductive 


‘reasoning, growing out of a careful study of the philosophy'of 


sound, as related to wave motions in air, and in metals when 
induced by electrical excitation. The instrument is exceed- 
ing simple and inexpensive, and easily understood. It consists 
in attaching to the terminals of the ordinary telegraph wires, 
between any two points, powerful compound magnets, with 
coils of wire connected. In front of the pole, surrounded by 
these coils of wire, is placed a diaphragm of iron. A mouth- 
piece to converge the sound upon the diaphragm, substantially 
completes the arrangement. When the human voice causes 
the diaphragm to vibrate, closing and breaking the circuit 
with each vibration, electrical undulations are induced in the 
coils, precisely analogous to the undulations of the air pro- 
duced by that voice. These coils are connected with the line 
wire, which may be of any length, provided the insulation be 
good. The undulations induced in these coils travel through 
the line wire, and, passing through the coils of an instrument 
of precisely similar construction at the distant station, are 
again resolved into air undulations by the diaphragm of this 
instrument.” | 

The Providence Journal, of Mareh 15, 1877, had a long 
article on the telephone, from which the following is an ex- 
tract :-— | 

“THE LAST GREAT WONDER. 


+n the telephone no galvanic battery is used. A perma- 
nent steel magnet Is surrounded with a coil of insulated wire. 
and contronted with a disk of sheet iron. When the iron disk 
vibrates, under the influence of sound. it disturbs the Magnetl- 
ism of the steel maguet before it; and, by a familiar law, every 
change of magnetism in a magnet excites an electric current 
in a surrounding eoul. The coil is connected with the tele- 
graph wire, and that with the coil around the magnet at the 
further end of the line, the ground being used for the return 
eircuit. The distant magnet thrills with the eleetrie current 
so excited, and vibrates the disk in front of it. which. in turn. 
impresses sound waves on the air.” 
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The Boston Daily Globe, of April 6, 1877, had a report of 
the Providence lecture, from which the following is taken :— 


‘PROFESSOR BELL EXHIBITS ITS - WONDERFUL WORKINGS TO A,PROVI- 
DENCK AUDIENCE.—A SUCCESS DESPITE UNFAVORABLE CONDITIONS.— 


A SPECIAL TO THE ‘GLOBE’ BY TELEPHONE. 


« Professor A. Graham Bell, the inventor of the telephone, 
lectured in Providence last evening; and in his little room at 
the top of No. 5 Exeter Place, Mr. Thomas A. Watson, the 
electrician, with several members of the press and a number 
of gentlemen interested in science, were assembled, for the 
purpose of holding communication with the professor, and de- 
monstrating anew the practical workings of the instrument. 


“The Globe reporter remained with Mr. Watson until a late 
hour; and when the audience in Providence had been dismiss- 
ed, and all the visitors had left the room in this city, he was 
repaid for his waiting by receiving the following message from 
a brother reporter of the Globe, who went to Providence es- 
pecially to send a telephonic despatch :— 


* "THE EXHIBITION IN PROVIDENCE. 
== Special to the GLOBE by Telephone. 


+ * PROVIDENCE, R. I., April ‘5. 
" «+The bad weather prevented the exhibition from being as 
effective as usual; still the audience which crowded Music 
Hall, and represented the best society of the city, had conclu- 
sive proot of the value of the invention. ©The transmission of 
g * Music 
in Air,’ and other familiar tunes, were admirably perfect, 
and was heard distinctly all over the hall. The exhibition of 
singing was fairly successful; and Mr. Reeves’ cornet solo, 


musical sounds from the reed organ in Boston, givin 


“Yankee Doodle,” played at the request of one of the audience, 
was recognized very easily. The experiment of brass-band 
playing was not very successful. A conversation carried on 
between the Rev. Dr. Behrends here, and Mr. Watson at Bos- 
ton, on the Rhode Island election, caused much merriment. 


° 
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Governor Lippett introduced Professor Bell, who spoke till 
after ten o'clock, and remained in the hall an hour after, ex- 
hibiting the telephone to a curious crowd. <An effort will be 
made to have the lecture repeated, when, it is hoped, circum- 
stances will be more favorable for the working of Professor 
Bell’s invention.’ 

“f NoTE.—On account of damage to the wires it was impos- 
sible to send as full a despatch as was intended; but, fortu- 
nately, the accident did not happen until after the lecture 
had been delivered, and Providence people had been satisfied 
of the success of the invention. ]” 

The following is an extract from a report of the lecture 
which appeared in the Providence Daily Journal, of April 6, 
1877: | 


‘* PROFESSOR BELLS LECTURE ON THE TELEPHONE. 


‘Music Hall was filled last evening, notwithstanding the 
storm, by one of our best audiences, to witness the first public 
exhibition of the speaking telephone in this city 


+ Professor Bell stated that in voeal utterance it is best to 
remove the battery, and use nothing between the telephonic 
intruments in Boston and Providence. The Boston office 
was then telegraphed to cut out the battery. While waiting 
for this to be done, Professor Bell explained in a few words 


the structure of his instrument and its history. 


«+ Mr. Watson ne xt sung * Hold the Fort,’ which was switch- 
ed on to the different telephones. Mr. Watson then repeated a 
sentence which was switched on to the telephones and generally 
heard. Rev.. Mr. Behrends then interviewed Mr. Watson. 
asking him if it was stormy in Boston, also ‘What time is it?’ 
and * Have you heard the news from Rhode Island?’ Mr. 
Watson had not. Mr. Behrends informed him that we had 
an election yesterday, and ‘Did you hear who was elected ?’ 
Yes, Mr. Watson had read it. ‘What is the news in Boston?’ 


109 


134 


135 


110 AFFIDAVITS FOR COMPLAINANTS. 


Answer, ‘I have not heard any.’ ‘Good night Mr. Watson,’ 


closed the conference. 
* 4 * *x x * * * 


* The mysterious little box at Professor Bell’s lecture con- 
tains an apparatus almost elementary in its simplicity, which 


ot 
Oo 


answers the double purpose of transmitting and receiving 
sounds. It may be divided into two parts, the artificial ear 
and the magneto-clectric transmitter. The artificial ear may 
be lhkened to a grocer’s sugar funnel, of tin or other metal 
(having a tube of about two inches diameter,) the large flar- 
ing end ef which has been sealed with a circular disk of thin 
sheet iron. ‘This disk is the tympanum of the artificial ear. 
Lhe two-inch tube is the part which projects from the box 
into which you talk, and at which you listen for a reply. In- 
137 side of the box there is a fixed, U-shaped steel. magnet, whose 


poles very nearly approach the sheet-iron disk, keeping it ina 
state of tension by virtue of magnetic attraction. Around 
the arms of the U magnet, near its poles, are bobbins of fine 
insulated copper wire, which communicate together, and one 
of the free ends of which connects with the telegrapi: wire 
outside, and the other with the ground, for the return current. 
For certain reasons it is thought better, in practice, to attach 
small, soft iron cylinders, en which the bobbins are placed, to 
the poles of the fixed magnet; and the ends of these cylinders 
138 then take the place of the poles of the magnet, in close prox- 
imity to the iron disk or tympanum. This is virtually the 
whole apparatus. When a word is whispered into the two- 
inch auditory tube it causes the iron tympanum to vibrate. 
This disturbs the magnetism of the fixed magnet, and of its 
soft iron cylindrical poles. This disturbance, in its turn, 
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induces electrical currents in the coils of fine wire and in the 
telegraph wire outside. At the distant station these processes 

are then taken up in reverse order. ‘The induced currents, 
passing from the telegraph wire through the coils of the re- 
139 ceiving instrument, disturb the magnetism of the fixed magnet 
there, and that sets the disk in front of it i: vibration, whieh 
communicates in turn the same sound undulations to the air 
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which originated this curious series of transformations. In 
other words, the persons listening at the distant disk hear the 
same words, accents, tones, which were confided to the disk 
at the near station. It will be observed that the sound waves 
are converted first into mechanical vibrations of the disk, then 
into magnetic vibrations, then into electric currents, then back 
into magnetic vibrations, then into vibrations of the distant 
disk, and lastly into sound vibrations again,—and that these 
transmutatiois of the original sound waves between the two 
disks require four jumps through air spaces.” 

I was at the Boston end of the line, and had entire charge 
of the experiments by which the lecture was illustrated, and | 
conversed with a large number of people in Providence, and 
succeeded in making my voice audible to a large part of the 
audience at once. I received by telephone the newspaper 
dispatch for the Boston Globe. 

The Sun, Tribune, Herald, World and Times, of New York, 
of May 12, 1877, had long accounts of an exhibition of the 
speaking telephone by Professor Bell, in the presence of Gen- 
eral Eckert, President of the Atlantic and Pacific Telegraph 
Company, President Gibbs, of the Dominion Telegraph Com- 
pany, President Barnard and Professors Newberry and Rood, 
of Columbia College, and many others, at the St. Denis Hotel. 
The following is the article from the New York Tribune : — 

“An exhibition of the speaking telephone was given last 
night at the St. Denis Hotel, in this city. An invitation to 
exhibit the instrument here had been tendered to Professor A. 
Graham Bell by Professor F. A. P. Barnard, Dr. Howard 
Crosby, Professor Henry Morton, and two or three dozen other 
gentlemen eminent in the learned profession or connected with 
telegraph. Before beginning his proposed course of lectures, 
Professor Bell invited a few of his scientific friends to be 
present at an informal exhibition, to show the power of the 
instruments. About fifty gentlemen were gathered in one of 
the parlors of the St. Denis Hotel last evening. Among those 
present were President Barnard, Professor O. N. Rood. and 
Professor J. S. Newberry, of Columbia College; the Rev. Dr. 
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Armitage; General Eckert, President of the Atlantic and 
Pacific, and the Hon. T. N. Gibbs, President of the Domestic 
Telegraph Company; Professor Peet, of the Dea fand Dumb 
Asylum; Eastman Johnson, General Gaylord, 8S. A. Bunce, 
R. H. MeCurdy, F. O. Evans, and other well-known citizens. 
There was some delay about the proceedings, which was after- 
wards explained. 

‘“ Professor Barnard introduced Professor Bell to the au- 
dience, having become acquainted with the instrument and 
the inventor at Philadelphia. Professor Barnard stated that 
ot all the instruments of precision and research, ete., which 
the group of Centennial judges, of which he was chairman, 
was called upon to examine, there was none that occasioned 
ereater interest or that they regarded as of higher novelty 
and inportance than the speaking telephone of Professor A. 
Graham Bell. In introducing Professor Bell to the audience, 
Professor Barnard said that he did so with the conviction that 
the name of the inventor of the telephone would be handed 
down to posterity, with a permanent claim on the gratitude 
and remembrance of mankind. Professor Bell expressed him- 
self as surprised at the size and importance of the gathering. 
He had at first expected only a small number of his friends, 
and had arranged to exhibit his telephone merely by placing 
one of the instruments in one room, and another in another 
room, in the hotel, connecting them by wires. but at a late 
hour he had determined upon a more complete exhibition of 
the character of the instrument, and therefore sent his assist- 
ant, Mr. Gower, to Brooklyn, and hoped betore long to hear 
that Mr. Gower had arrived somewhere in that city, and to 
hear it from Mr. Gower through the telephone. While Pro- 
fessor Bell was speaking, a sound was heard from the instru- 
ment; he placed his ear against it, and after listening for a 
moment, said to the audience: ‘It is all right. Mr. Gower 
has been in search of a cornet player, and thinks he will have 
one to play a tune for us.” Professor Bell then carried on a 
brief conversation with Mr. Gower, finally desiring the latter 
to be in readiness after a short interval, in which Professor 
3ell proposed to explain some features of the instrument to 


his audience. 
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‘+ Professor Bell mentioned many of the facts with which 
our readers are already familiar, as to’ the construction and 
character of the instrument. When a magnet approaches a 
bar of iron, it generates a current or a change of electrical 
condition in the iron; when it is drawn back it generates the 
converse electricity: ¢. ¢., in one case positive, in the other 
negative. What Professor Bell had done was to substitute a 
sheet or plate of iron for the bar, to make that vibrate instead 
of the magnet, and to keep the magnet stationary. The vibra- 


tion was communicated to the plate in front of the poles of 


the magnet by the waves of sound striking on the plate. These 
differences of positive and negative electricity, transmitted 
through the wire, caused a magnet at the other end of the wire 
to attract or repel a precisely similar iron plate; and the vibra- 
tions of that communicated to the air, were sounds precisely 
corresponding to those presented at the first plate. He has 
tested it on two hundred and fifty-eight miles of wire between 
New York and Boston. He commenced by understanding it ; 
now he does not understand it. 

+ The vibration was supposed to be like that of a membrane, 
such as is that of the drum of the ear. But we all know that 
such vibration can be readily dampened by fastening upon the 
membrane something to stiffen it. 

“There was no such result with the telephone when a wood- 
en ring was screwed to the plate; or when the plate itself 
was made of extraordinary thickness, the vibration is molecu- 
lar. The curious sounds heard in the telephone were de- 
scribed; some of them had beenascertained to proceed from earth 
currents. The instrument was more sensitive than a galvano- 
meter to certain imperfections in the wire, or imperfect con- 
nections. 

“The cornet player at last arrived. He was borrowed for 
a brief period from the orchestra of a neighboring theatre. 
He played two tunes, the latter one being very distinctly 
heard. When the note happened to strike the fundamental 
note of the telephone box it sounded abnormally loud. Other- 
wise it was fairly rendered. The voice in Professor Bell’s in- 


148 


149 


150 


co 


AFFIDAVITS FOR COMPLAINANTS. 


strument sounds very much as though it had come through a 
very long speaking tube. Some practice is necessary to catch 
the words uttered, the vibrations giving a sort of confusing 
rattle. Nevertheless, the success of the transmission is un- 
questionable. 

‘After Professor Bell had finished speaking, the different 
members of the audience listened at the instrument, and some 
of them conversed with Mr. Gower, who was at the telegraph 
office, No. 840 Fulton Street, Brooklyn. Much laughter was 
occasioned by Professor Bell getting the word Fulton wrong, 
after asking Mr. Gower where he was; Professor Bell under- 
stood him to say ‘ Beacon Street,’ perhaps having Boston in 
his mind. The proprietors of the St. Denis Hotel invited the 
visitors to a repast after the exhibition.” 

The first New York lecture was given May 17, 1877, at 
Chickering Hall, and long reports of it were in the New York 
Herald, Tribune, World and Times of the next day. These 
reports stated that President Barnard and Professor Rood, of 
Columbia College, President Morton and Professor Mayer, of 
the Stevens Institute, Mr. Cyrus W. Field, Mr. William Orton, 
and General Eckert, and Messrs. Preece and Wheeler (of the 
English Postal Telegraph) were present, and that Mr. Field 
spoke through the telephone to the operator at Brunswick. 

The lecture in New York, at Chickering Hall, was preceded 
by the following request, which was published in the daily 
papers : 

New York, April 7, 1877. 
‘“ PROFESSOR A. GRAHAM BELL, Boston University: 


“+ Dear Sir,—The interest excited during the Centennial Ex- 
hibition by your experiments with your telephone, holding 
communication in audible speech with persons many miles 
away, and the published accounts of your improvements in the 
wonderful instrument, prompt us to request that you will de- 
liver in our city, on some evening convenient to yourself, a 
lecture on sound and electricity, with an exhibition of your 
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speaking telephone, showing what can be done by it, and 
making kuown its scientific and commercial value. 
« Very truly, etc., 

“BR. A. P. BARNARD [ President Columbia College). 
HowARD Crosby [ Chancellor of New York University}. 
HENRY Morton [Stevens Scientific School}. 

EK. L. YouMANS [ Hd. Popular Science Monthly }. 

Cyrus W. Fiexp [ Atlantic Cable]. 

THos. VT. ECKERT [ Pres. Atlantie and Pacifie Tel. Co. | 

A. M. MAYER [ St evens Seientific Schoot}. 

WILLIAM ORTON [ Pres. Western Union Tel. Co}. 

J. S. NEWBERRY [School of Mines, Columbia College]. 155 

C. T. CHANDLER [ Prof. Chemistry, College Phys. and 
Surgeons |. 

H. D. Noyes, [Prof. Aural Surgery, Bellevue College]. 

JNO. W. DRAPER Prof. Chemistry, N. Y. University). 


At Boston three lectures were given in the Music Hall in 
May, 1877, at the first of which Professor Bell was introduced 
by Governor Gaston, and at each of them articulate speech 
was publicly transmitted. ‘The exhibitions at Boston and 
Providence were reported in the principal newspapers: e. ¢., 
Providence Journal of April 6, 1877, the Boston papers of 
April 6, and of May 5, 8, 9, of 1877. 

The Boston lectures were preceded by the following, which 
was published in the daily papers :— 


s30STON, April 20, 1877. 


‘+ Professor ALEXANDER GRAHAM BELL: 


+ Sir,— The undersigned, having followed with great interest 


the accounts of your discoveries and inventions in connection 
with the electric telephone, which have from time to time ap- 
peared in the newspapers, and confident that the general pub- 
lic of the city in which your researches have been made will 
be glad to witness a practical exhibition of your telephone un- 
der your direction, respectfully request you to gratify this de- 
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sire of your fellow-citizens at such time and place as may be 
most convenient to you. , | 
‘ BENJAMIN PIERCE | Prof. Mathematics, Harvard College |. 
JOSEPH LOVERING [ Prof. Physics, Harvard College] 
kK. N. Horsrorp [ formerly Rumford Prof.. Lawrence NS. 
School). 
HENRY W. LONGFELLOW [| Cambridge]. 
GEO. bB. EMERSON [ boston]. 
O. W. Hoitmes | Boston]. 
CHARLES W. ELIoT | Pie Ss. University at Cambridge |. 
ALEXANDER H. RICE [ (rovernor of Massachusetts |. 
NEHEMIAH GIBSON {| boston]. 
FREDERICK O. PRINCE [afterwards Mayor of Boston]. 
WILLIAM F. WARREN [ Cambridge |. 
JOHN D. RUNKLE [ Mass. Inst. Technology and Naut. Al. | 
C. F. AbAmMs [ Quincy]. 
WoLcorr GIBBS [ Prof. Lawrence Scientific School. 
Kpwarp C. PIckERING | Prof. Physics Mass. Inst. Tech., 
now Director of the Observatory at Cambridge. ¥ 


[ will refer to the following publications, though I was not 


present on the oecasions deseribed :— 


Dr. Henry Morton gave a lecture on the telephone, and an 
abstract of it is in the New York Herald ot June 14, 1877. 

The Journal of the Telegraph, March 1, April 1, April 16 
and May 16, 1877, describe and refer to Mr. Bell’s electric 
speaking telephone, and: to Mr. Bell as the inventor thereof. 

The Selentific American of Oct. 6, 1877, has a long article 
entitled «The New Bell Telephone.” It is illustrated by 
large wood cuts of the hand telephone now in common use 
and of the manner of using the same. Said article described 
the structure of the apparatus, and its mode of operation. It 
concludes with the following paragraph :— 

* The telephone has advanced considerably beyond the status 
of a * beautiful scientific toy, which many hastily pronounced 
it, and is now in constant use on numerous private lines in 
New York, Boston, and Providence. Professor Bell recently 
exhibited it before the British Association at Plymouth, Eng- 


land, where it attracted great attention. It is at present man- 


: 
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ufactured by the Telephone Company of New York, Mr. 
Charles A. Cheever, Manager, 352 Tribune Building in this 
city.” 

About Aug. 1, 1877, Mr. Bell went to England to introduce 
the electric speaking telephone abroad. At that time there 
were about 1,000 in use under license from him; there were 
not any in use, so far as I know, or have ever heard, without 
license from him. All the publications on the subject had re- 
ferred to him as the first and original inventor of the electric 
speaking telephcne; aud at that time I had not heard that 
any one claimed to have invented it before him, or to have 
transmitted articulate speech by electricity before he did. Up 
to this day I have never heard of any claim publicly made by 
any one before August, 1877. I have not since then heard 
even of any alleged secret inventor of it before him, with the 
exception of the persons I will presently name. 

Mr. Edwar.! S. Renwick, called as an expert witness for the 
clefenece in the + ‘Telephone Suits, testified ( page 231.) 


© CUposs-Int. 45. When did you first have any knowledge 


of the speaking telephone ? 
“Ans. . . . . The first knowledge I had was throueh 
printed descriptions. ... . It must have been in the year 


1877. 
* Cross-Int. 46. Do you remember whether the first printed 
account of them which you read, spoke of them as a new in- 
vention, and did it attribute the invention of them to anybody ? 
* Ans... . . My impression is that they spoke of the tele- 
phone as a new invention, and attributed it to Professor Bell.” 
Mr. Frank L. Pope, electrician, called as an expert witness 
for the defence in said suits, said that in the summer of 1877. 
he saw used in Boston a pair of telephones which were identi- 
fied as Bell Telephones, made by Mr. Bell’s licensees. They 
were in fact madé under my supervision. Referring to that 
trial of them, he testified (page 340.) 
* Cross-Int. 41. Had you ever before that heard articulate 
speech transmitted over a telegraph wire by means of elec- 
tricity ? 
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sire of your fellow-citizens at such time and place as may be 
most convenient to you. | . 
* BENJAMIN PIERCE [ Prof. Mathematics, Harvard Colleye}. 
JOSEPH LOVERING [| Prof. Physics, Harvard College | 
K. N. Horsrorp [ formerly Rumford Prof... Lawrence WS. 


School] - 
HENRY W. LONGFELLOW [ Cambridge]. 
158 GEO. B. EMERSON [ Loston]. 


O. W. Houmes | Boston]. 
CHARLES W. EEvior [ Pres. University at Cambridge |. 
ALEXANDER H. Rice [ Governor of Massachusetts}. 
NEHEMIAH GIBSON [ Boston]. 
~Frepierick O. PRINCE [afterwards Mayor of Boston]. 
WILLIAM F. WARREN [ Cambridge |. 
JOHN D. RUNKLE [ Jass. Inst. Technology and Naut. Al. | 
C. F. AbAMS | Quincy}. 
Woxcorr Gisss | Prof. Lawrence Scientifie School. 

159 EDWARD C. PICKERING | Prof. Physics Mass. Inst. Tech, 

now Director of the Observatory at ¢ ‘ambridge. |" 


I will refer to the following publications, though I was not 


present on the occasions deseribed :— 


Dr. Henry Morton gave a lecture on the telephone, and an 
abstract of it is in the New York Herald of June 14, 1877. 

The Journal of the Telegraph, March 1, April 1, April 16 
and May 16, 1877, describe and refer to Mr. Bell’s electric 
speaking telephone, and to Mr. Bell as the inventor thereof. 

The Scientific American of Oct. 6, 1877, has a long article 

160 entitled The New Bell Telephone.” It is illustrated by 
large wood cuts of the hand telephone now in common use 
and of the manner of using the same. Said article described 
the structure of the apparatus, and its mode of operation. — It 
concludes with the following paragraph :— 

«The telephone has advanced considerably beyond the status 
of a * beautiful scientific toy, which many hastily pronounced 
it, and is now in constant use on numerous private lines In 
New York, Boston, and Providence. Professor Bell recently 
exhibited it before the British Association at Plymouth, Eng- 


land, where it attracted great attention. It is at present man- 
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ufactured by the Telephone Company of New York, Mr. 
Charles A. Cheever, Manager, 52 Tribune Building in this 
city.” 

About Aug. 1, 1877, Mr. Bell went to England to introduce 
the electric speaking telephone abroad. At that time there 
were about 1,000 in use under license from him; there were 
not any in use, so far as [ know, or have ever heard, without 
license from him. All the publications on the subject had re- 
ferred to him as the first and original inventor of the electric 
speaking telephcene; aud at that time I had not heard that 
any one claimed to have invented it before him, or to have 
transmitted articulate speech by electricity before he did. Up 
to this day I have never heard of any claim publicly made by 
any one before August, 1877. I have not since then heard 
even of any alleged secret inventor of it before him, with the 
exception of the persons I will presently name. 

Mr. Edward S. Renwick, called as an expert witness for the 
defence in the * Telephone Suits,” testified (page 251.) 

* Cyoss-Int. 45. When cid you first have any knowledge 
of the speaking telephone ? 

“Ans. . . . . The first knowledge I had was throueh 
printed descriptions. .... It must have been in the year 
eo 

* Cross-Int. 46. Do you remember whether the first printed 
“wceount ot them which you read, spoke of them as a hew in- 
vention, and did it attribute the invention of them to anybody ? 

* Ans... . . My impression is that they spoke of the tele- 
phone as a new invention, and attributed it to Professor Bell.” 

Mr. Frank L. Pope, electrician, called as an expert witness 
for the defence in said suits, said that in the summer of 1877. 
he saw used in Boston a pair of telephones which were identi- 
fied as Bell Telephones, made by Mr. Bell’s licensees. They 
were in fact made under my supervision. Referring to that 
trial of them, he testified (page 340.) 

* Cross-Int. 41. Had you ever before that heard articulate 
speech transmitted over a telegraph wire by means of elec- 
tricity ? 
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“Ans. I had not. 

“ Ovoss-Int. 44. When did you first learn by actual obser- 
ration and study the interior construction of a speaking tele- 
phone ? 

“Ans. About the first of August, 1877. 

+ Oross-Int. 46. [The telephone you then examined] was 
made or purported to be made under the Bell patents, did it 
not? 

“Ans. It was so marked and stamped.” 

Mr. Elisha Gray, examined as a witness for the defence in 
the same suit, testified (page 138) that he listened at the re- 
ceiver of Mr. Bell’s telephone when it was exhibited to the 
judges at the Centennial, June 25, 1876, and heard words, and 
that it was the first time he had ever listened at a speaking 
telephone apparatus for the purpose of hearing what it would 
do.” 

The Popular Seientific Review, an English publication, for 
1877, p. 429, has an article of four pages on electric speaking 
telephones, in which it refers to Gray as an inventor of the 
harmonic instrument, and Edison as the inventor of an impor- 
tant improvement, but attributes the main invention to Bell. 
It says :— 

"THE TELEPHONE.—During the recent session of the British 
Association at Plymouth, the lion’s share of attention was 

“unquestionably given to the telephone. Wherever the in- 
‘strument was to be exhibited, whether in the physical or in 
‘‘the mathematical sections, or at Mr. Preece’s popular even- 
“ing lecture, there were always crowded audiences, eager to 
“ learn something about so novel an apparatus. At the soirées 
“too, the telephone stood above everything else as the centre 
“of attraction, and knots of people were crowded round the 
“instrument, anxious to converse with friends in distant apart- 
“ments. The interest in this subject culminated on the arri- 
“val of Professor Graham Bell, the inventor of the talking 
“ telegraph.” 

The Mr. Preece referred to is, I presume, Mr. W H. Preece, 
of the English Postal Telegraph, vice-president of the Society 
of Telegraph Engineers. A paper by him on the telephone 
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was published in the Philosophical Magazine for April, 1878. 
It begins as follows: 

¢ The introduction of the speaking telephone, by Alexander, 
“Graham Bell, has supplied physicists with an instrument of 
“research, as well as with an instrument of practical utility.” 

I annex the opening paragraph of a long article, under the 
caption of * The Telephone,” which appeared in the West- 
minister Aeview for January, 1878, (208) :— 

“Of all modern inventions connected with the transmission 
of telegraphic signals, the telephone, devised by Mr. Alex- 
ander Graham Bell, has excited the most widespread interest 
and wonder. Wherever Mr. Bell las appeared before the 
public to give an account of his invention and researches 
which have led up to it, crowds have assembled to hear him. 
Nor is this astonishing; for the telephone professes not only 
to convey intelligible signals to great distances without the 
use of a battery, but to transmit in fae simile the tones of the 
human voice, so that a voice shall be as certainly recognized 
when heard over a distance of a few hundreds of miles as if its 
owner were speaking in a room by our side. And the tele- 
phone does not fall short of its profession. Scientific men have 
had their wonder and curiosity aroused even more than the 
unscientific public, since a’scientific man appreciates the enor- 
mous difficulties to be overcome before such an instrument can 
be realized. Had any hardy speculator a few years ago pro- 
posed a telephone which should act on the principle and be 
constructed in the form of Mr. Bell’s instrument, he would 
probably have been considered a lunatic.” 

Mr. Bell’s patent 174,465 of March 7, 1876, was the first 
patent ever granted which claimed or showed an apparatus in- 
tended for the transmission of vocal sounds. During the first 
year after that patent none were granted which purported to 
relate to the subject, except patent 186,787, to Mr. Bell. 
During the second year only three were granted, of which one 
was to me, and one to Mr. Berliner, for improvements relating 
to telephones. Between then and March 7, 1882, more than 


two hundred and seventy-five have been granted for improve- 172 
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ments in electric speaking telephones, and nearly as many in 
other appliances intended for use with telephones. 

In the autumn of 1877, and after Mr. Bell had gone abroad, 
we heard that the Western Union Telegraph Company and its 
associates were satisfied with the great commercial value of 
the telephone to the public and to their own telegraphic inter- 
ests, and that they were preparing to make and use telephones 
so soon as they could make the arrangements they thought 
needful for the purpose. 

With this view, as I understood, they formed, about Dee. 1, 
1877, a corporation called the “American Speaking Telephone 
Company.” Their advertisements stated that they owned the 
inventions of Edison, Gray, Dolbear and others, and the list 
of directors included the president and principal officers of the 
Western Union and Gold aud Stock Telegraph Companies. It 
was not, however, until about the summer of 1878 that they 
began to put out telephones to any serious extent. 

Mr. FRANK L. Popes, the electrical expert of the Western 
Union Telegraph Company, was called by the defendant in 
the suit of Bell Telephone Company v. Dowd, and testified as 
follows in his third and fourth answers, pages 319, 520 :— 

Some time during the summer [of 1877], being in Boston 
on business, I saw and talked through a speaking telephone 
for the first time, and within a snort time thereafter, which 
was in the month ot August, 1877, I was directed by Mr. 
Orton, then president of the Western Union Company, to 
make a thorough examination of the whole subject, as far as 
practicable. IJ accordingly made such an investigation, and 
from that time until the present have endeavored to inform 
inyself as completely as possible of everything in relation to 
the subject of speaking telephones. 


“The directions which were given me by President Orton 


were, to the best of my recollection, entirely verbal. I had be- 


tore mentioned to him the fact of my having seen and talked 
through a telephone in Boston (1 suppose it to have been a 
Bell telephone); and it was some days after I had mentioned 
this to him that he sent for me, and said to me in substance,— 
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I do not pretend to give his exact words,—‘ I have been look- 
ing into this matter of the telephone somewhat, and regard it 
as a matter likely to be of considerable future importance. [f 
this proves to be the case, it is very necessary that we should 
have the right to use it; therefore | wish you to make a care- 
ful and thorough investigation of the whole subject and ascer- 
tain what are the fundamental principles of the invention, 
and what inventions or patents it will be desirable or necessary 
for us to acquire the control of, in order to be able to use the 
invention in connection with our business.’ I accordingly set 
about this investigation, and was engaged in it for two or 
three months, all the time I could spare from my other 
duties.” 

Suits were brought under Mr. Bell’s said two patents against 
those who used the telephones of said infringing asseviated 
corporations, and one of them, ell Telephone Company et al. 
y. Peter A. Dowd, in the United States Circuit Court at Bos- 
ton, was vigorously pushed for trial. That suit was defended 
by the Western Union Telegraph Company and its associates, 
and the counsel for the defendant were Mr. George Gifford, 
Mr. Causten Browne and Mr. W. D. Baldwin; Mr. Edward 
S. Renwick and Mr. Frank L. Pope testified as experts for 
the defence. 

The defendant set up that Mr. Bell was not the first inventor, 
and to anticipate one or more of his claims he named three per- 
sons as prior inventors, viz., Klisha Gray, ‘Thomas A. Edison 
and Amvos E. Dolbear. It has appeared that the American 
Speaking ‘Telephone Company owned al! the telephonic inven- 
tions of these three persons. Evidence in chief for the com- 
plainants was taken and completed; evidence for the defense 
was taken and completed ; evidence for the complainants in re- 
ply was taken and completed ; the whole forming about 1,200 


printed pages. After this it was agreed that all the tele- 179 


phones used by the defendant and put out by the Western 
Union and Gold and Stock Telegraph Companies and their 
associates should be sold to the Bell Telephone Company at 
less than cost, should be put under license from the Bell 
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company under the Bell patents, for which the established 
and usual royalties should be paid, and that the corpor- 
ations defending the suit should retire form the business of 
manufacturing telephones and should not use any telephones 
except those to be obtained from the Bell Telephone Company, 

180 for all of which they should pay the usual and established 
royalties to the Bell Telephone Company. It was further 
agreed that the Bell company should have an exclusive license 
for electric speaking telephones and their appliances, under 
all patents applicable thereto which the said associated corpor- 
ations owned or controlled. 

In consideration of this, those other companies were to re- 
ceive one fifth part of the royalties collected by the Bell Tele- 
phone Company on electric speaking telephones. 

It was understood by me, and | heard from others at the 

181 time, that the result of the evidence had satisfied the counsel 
for the defence that Mr. Bell was the first and original inventor 
of the electric speaking telephone, and that the settlement was 
based upon that belief. The Bell Telephone Company was 
satisfied that the evidence sustained fully Mr. Bell's claims, 
and was led to make the arrangement mentioned for the pur- 
pose of avoiding protracted and expensive litigation, and be- 
cause of the immediate pecuniary advantages which it offered, 
and because the Bell company desired an unquestionable license 
under certain patents and inventions controlled by their op- 
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182 ponents. One of these patents, on which suit had been brought 
against the Bell company and those using instruments fur 
nished by it, was the Page patent, since sustained by his Honor 
Judge Blatchford, in the United States Circuit Court for the 
Southern District of New York. 

The result of that settlement has been that all the telephones 
formerly put out by the opponents of the Bell company. 
amounting to upwards of 30,000, are now paving royalty to it 
under license from it. More than three hundred cities and 
towns in the United States had telephone exchanges and reg- 
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ular organizations at the time I retired from business in the 
first half of 1881, and were engaged in furnishing to the pub- 
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lic speaking telephones under license contracts. [very tele- 
phone exchange in the United States and every organization 
publicly supplying telephones does so under licenses from the 
American Bell Telephone Company which expressly acknowl- 
edge the validity of the said two Bell patents, and under which 
they pay yearly royalties to the American Beil Telephone 
Company, owners of those patents. 

As preliminary to the said contest between the Bell Tele- 
phone Company and the Western Union Telegraph Company 
and its associates, the latter acquired all the inventions relat- 
ing to speaking telephones made by Mr. Elisha Gray, Mr. 'T. 
A. Edison, and Mr. A. E. Dolbear, and caused said three per- 
sons to make applications for patents at the Patent Office ; and 
these and other applications have led to a very large number 
of interferences, in which some of the thirteen claims of said 
two patents of Bell are involved. Only one of them—viz., 
that known as Interference A—involves the broad claim to 
the invention of the speaking telephone. The parties to this 
interference, at the time of the said settlement were Messrs. 
Bell, Edison, Berliner, Gray, and Dolbear. Mr. George B. 
Richmond and Mr. Holcombe had been parties to it; but by 
decisions of the Patent Office, May 1, 1879, and July 29, 1879, 
the claims of the last two to priority were disallowed, and from 
this decision no appeal was taken. 


The inventions of Mr. Berliner are owned by the Bell Teie- 


phone Company. His preliminary statement, filed in the’ 


Patent Office by him under oath, states that he did not direct 
his attention to speaking telephones until more than nine 
months after the date of Mr. Bell's first patent, and after he 
well knew of it. His elaim, in fact anel as set forth in his ap- 
plication, is that he is the first inventor of a certain improved 
means of varying the resistance of an electrical circuit in order 
to accomplish the purposes which Mr. Bell’s patent No. 174,465 
says can be accomplished by varying this resistance, and for 
the ultimate purpose of transmitting sounds by the method 
referred to in the fifth claim of said Bell patent. 

The inventions of Messrs. Edison, Gray and Dolbear were 
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owned by the Western Union Telegraph Company and their 
associates at the time of the suit’ Bell Telephone Company v. 
Dowd, already mentioned, and as their applications with broad 
claims were pending in the Patent Office, the overthrow of Mr. 
Bell’s patent upon prior inventions of either of those gentlemen 
who have given the Western Union Telegraph Company and 
their associates the ownership of the speaking telephone. but 
they did not suffice to enable the defendants to prevail in those 
suits. The reasons why they could not will appear from the 
dates proved by Mr. Bell Cwhich are stated in his affidavit in 
this case), when compared with the statements made by those 
inventors, among which are the following :— 

Mr. Elisha Gray claims to be the first inventor of certain 
devices which know not of themselves constitute a speaking 
telephone, but which are said to be used in speaking tele- 
phones. I do not understand that the origin of these devices 
is material in the present case; The American Bell Telephone 
Company has, however, the exclusive right to use them in 
electric speaking telephones. 

The only claim ever made for him as the first inventor of 
the speaking telephone rests upon a caveat filed Feb. 14, 1876. 
He testified in the * Telephone Suits ”’:— 

“Int. 50. At the time of vour filing your caveat, Feb. 14, 
1876, had you ever seen or heard of any apparatus for the tele- 
phonic transmission of articulate speech other than that which 
you described and represented in that caveat ? 

“Ans. I had not.” 

His testimony and that of his assistant, Mr. Goodridge, do 
not give for the conception contained in that caveat any date 
earlier than Feb. 11, 1876, when he made a sketch of it and 
explained it to Mr. Goodridge (Goodridge, ans. 37, page 18, 
Interference Record). ‘The suggestion which lead to this con- 
ception came from a‘ Lover’s Telegraph ” or string telephone, 
which his assistant testifies was first shown him “in Decem- 
ber, 1875” (ans. 96, page 71; ans. 172, page 108). Mr. Gray 
knew of Mr. Bell’s patent 174,465 in March, 1876 (cross-ans. 
103, page 137, * Telephone Suits”). He exhibited at the 
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Centennial his harmonic multiple telegraph inventions, and 
displayed them to the Emperor of Brazil and a distinguished 


group of judges, including Sir William Thomson and Professor 


Henry, on June 25, 1876; immediately afterwards Mr. Bell 


125 


made the memerable exhibition of his electric speaking tele- 19] 


phone to the same persons, and Mr. Gray was one of those who 
took part in it and listened at Mr. Bell’s receiver. Mr. Gray 
so testifies (cross-ans. 105-108, page 158, ** Telephone Suits”). 
He also testified :— 

“Int. 56. Was this apparatus which you saw at the Cen- 
tennial the first one you ever saw in which an induction dia- 
phragm was used in combination with an electro-magnet as a 
telephone transmitter ? 

“Ans. It was. 

“Int. 57. Was such a combination for the purpose of a 
telephone transmitter, new with Professor Bell, so far as you 
know ? 

“Ans. It was, so far as I know.” 

This combination constitutes the magneto-telephone trans- 
mitter. 

After this for the first time, he attempted to make a speak- 
ing telephone transmitter, and constructed one in accordance 
with his caveat but did not succeed in transmitting speech by 
it. (Mr. Gray’s ans. 12, page 45 of Inteference Record ). 

In connection with these dates of Mr. Gray’s invention, as 


stated by himself and his assistant, Mr. Goodridge, on the wit- 
ness stand, | am requested to mention that it is apparent on 
the face of Mr. Bell's patent, 174,465, that the cOpy of the 
specification filed was completed and signed on or before Jan. 
20, 1876, and was filed Feb. 14, 1876: and I constructed an 
electric speaking telephone, for Mr. Bell. and according an 
his direction in June, 1875. 

In February, 1877, Mr. Gray delivered a lecture on telephony 
in MeCormick Hall, Chicago. Before doing so he wrote i 
Professor Bell saying that he proposed to explain his own 
(Gray's) systeni of musical or harmonic telephony, but would 
like, with Mr. Bell's permission, * to explain and exhibit your 
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method of transmitting vocal sounds as well, but do not feel at 
liberty to do more without permission from you. IT should 
explain it as your method and not mine, though the Office re- 
cords show a description of the talking telegraph filed by me 
the same day yours was filed. The description is substan- 
tially the same as yours.” Mr. Bell answered that he might 
do so if he would refute some remarks in a Chicago paper 
which seemed injurious to Mr. Bell’s claims as the sole inventor. 
Mr. Gray replied :— 

“TI found the article I suppose you refer to in the personal 
column of the Zrc/une, and am free to say it does you injustice. 
[ eave you full credit for the talking feature of the telephone, 
as you may have seen in the Associated Press despatch that 
Was seut to all the papers, in the country, in my lecture in 
MeCormick Hall, Feb. 27. There were four different papers 
represented at the lecture, but only one—the 7'ribune—alluded 
to my mention of you except the * Press” despatch. I described 
your apparatus at length by diagram. . 

+ Of course you have had no means of knowing what I had 
done in the matter of transmitting vocal sounds. When, how- 
ever, you see the specifications, you will see that the funda- 
mental principles are contained therein. I do not however, 
claim even the credit of inventing it, as I do not believe a 
mere description of an idea that has never been reduced to 
practice in the strict sense of that phrase should be dignified 
with the name ‘invention.’ 

‘* Yours very truly, 
“ ELISHA GRAY.” 


A report of that lecture in the Chicago Tribune, and testified 
to by Mr. Gray as substantially correct (ans. 136, page 146), 
showed that after Mr. Gray had completed the description of 
his own inventions in harmonic telegraphy, he referred to the 
speaking telephone and attributed the invention of it to Mr. 
Bell. The report says :— 

* Another development of the telephone was interesting in 
a scientific point of view. Professor Bell in his investigations, 
had gone a step beyon | composite tones, although they were 
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embraced in it and developed the transmission of vocal 
sounds.” —“ Telephone Suits,” page 177. a: 

. April 2, 1877, «nd while Mr. Bell was engaged in lecturing 
6n his speaking telephone, Mr. Gray lectured in New York on 
his own harmonic telephone, and in that lecture he said sub- 
stantially as is reported in the New York TrzSune of the fol- 
lowing day, viz: 

«+ After the first part of the programme had been executed, 
Mr. Elisha Gray came forward and addressed the audience. 
He was aware that great confusion existed in the popular mind 
as to what this telephone could perform; in particular, it had 
been confounded with the speaking telephone invented by 
Professor A. Graham Bell, of Boston. Professor Bell, Mr. 
Gray said, was present in the audience. ’—Telephone Suits,” 
page 156. 

1 was at this time engaged with Mr. Bell, and knew of these 
occurrences and these letters. These letters and reports of lec- 
tures will be found as parts of Mr. Gray’s cross examination in 
the * Telephone Suits.” I never heard that Mr. Gray was, or 
was to be, put forward as the first inventor of the electric 
speaking telephone, until after aud in connection with the at- 
tempt of the Western Union ‘Telegraph Company to manutac- 
ture and use telephones, as I have stated, and after they had 
acquired the control of all his inventions relating to electric 
speaking telephones. His application for a patent was filed 
Oct. 27, 1877, more than twenty months after the grant of 
Mr. Bell’s first patent, nine months after the grant of his second 
one, and at a time when we had several thousand telephones 
in use under license and paying royalty. 

Mr. Dolbear was examined as a witness in the telephone 
suits. He testified (p. 286 ):— 

“Int. 4. When did you first turn your attention to the sub- 


ject of the speaking telephone, and when did you first make a 


record of the results of your thought upon that subject ? 
“Ans. My first attention to the telephone that I have any 

memory of uow was in August, 1876, at which time I made 

some experiments bearing upon that subject.” 
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He testified that he had made previously some experiments 
as to the transmission of sound, but says as to them (p. 287), 
“The result was that the sounds transmitted were only those 
of the pitch of the voice, and not articulate speech.” 

Feb. 16, 1877, he wrote to Professor Bell the tollowing 
(* Telephone Suits,” p. 299) :— 

“Professor A. G. BELL: 

+ Dear Sir,—The other day I visited vour room at Exeter 
Place, and was kindly shown your invention the telephone, by. 
Mr. Watson. ... . I congratulate you, sir, upon your very 
ereat invention, and I hope to see it supplant all forms of ex- 
isting telegraphs, and that you will be successful in obtaining 
the wealth and the honor which is due you. 

“ Yours truly, 


+ A. E. DOLBEAR.” 


I am the Mr. Watson referred to in the letter. Professor 
Dolbear did not then nor at any time claim to be an inventor 
of the speaking telephone. The only claim which he has 
made, and the claim set forth in an application filed on his be- 
half in the Patent Office, Oct. 29, 1879, after he had sold his 
inventions to the Gold and Stock Telegraph Company, was to 
certain Improvements shown in Mr. Bell’s second patent 186,- 
787, of Jan. 30, 1877; viz., the use of a permanent magnet. 
That this is the whole claim he has ever made is explicitly 
stated in his sixty-fourth and sixty-fifth cross answers, p. 300 
in Which he limits his claim to the improvement set fourth in 
the eighth claim of Mr. Bell’s said patent 186,787. 

fn his deposition (ans. 4) and in his preliminary statement 
he gives the date of the conception of this as Sept. 20, 1876, 
and says that the instrument which first embodied it was com- 
pleted and first tried in * the last part of January or first part 
of February, 1877." This invention was described by Mr. 
sell in a specification prepared in the United States and filed 
in the English Patent Office, Dec. 9, 1876. It is a matter 
within my personal knowledge that a permanent magnet tele- 
phone was made tor Mr. Bell, and in accordance with his in- 
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vention, in July, 1876. J used it with Mr. Bell to transmit 
speech between Boston and Cambridge, in October or No- 
vember, 1876, and I believe that he had used it before that. 

A metallic diaphragm for a receiver was used in the instru- 
ment of Mr. Bell, at the Centennial, in June, 1876. This re 
ceiver was the one used by the judges and Mr. Gray, June 25, 
1876, and is described in the judges’ report. 

A metallic diaphiagm especially intended for a transmitter 
was made by me for Mr. Bell under his directions, in June, 
1876, and used by me, with him, as a transmitter for articulate 
speech, about the first of July, 1876. 

In December, 1879, Mr. William L. Voelker, of Morton, Pa., 
was put into interference with Mr. Bell, upon an application 
filed in the Patent Office May 19, 1879, nearly three years after 
Mr. Bell’s public exhibition at the Centennial, and at a time 
when there were more than 50,000 telephones in use paying 
rovalty to Mr. Bell’s assignees. 

Mr. Voelker’s preliminary statement says that he commenced 
his experiments on telepbones about Christmas, 1875, and com- 
pleted his first telephone in March, 1876. In his deposition 
(p. 19) he says, “I conceived the idea, which is the point of 
this controversy, during the month of January, 1876. I ear- 
ried it into practical shape the latter part of February or be- 
ginning of March of the same year.” 

Mr. Bell’s patent shows that his completed specification was 
signed Jan. 20, 1876, and filed Feb. 14, 1876. 

If the instrument constructed by Voelker were a speaking 
telephone, the dates he names would not anticipate Mr. Bell. 

It was, however, expressly adjudged by experts who ex- 
amined it for Mr. Voelker at the time, to be not distinguish- 
able from the Reis circuit breaker, and Mr. Voelker has so 
testified in terms. 

Mr. Edison's telephonic inventions were owned by the West- 
ern Union Telegraph Company and the American Speaking 
Telephone Company at the time said corporations defended 
said suit, and his name was mentioned in the answer as one 
who was the first inventor of something covered by some ot 
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209 Mr. Bell’s thirteen claims. I understood that the practical 
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recognition of Mr. Bell as the first inventor of the electric 
speaking telephone, which was involved in the submission to 
the claim made by the complainants, was based upon the 
knowledge that nothing he had done could antedate Mr. Bell’s 
said invention. 

In 1878, and during the contest between the Bell Company 
and the Western Union and Gold and Stock ‘Telegraph Com- 
panies, Mr. George B. Prescott, electrician of the Western 
Union Telegraph Company, vice-president of the Gold and 
Stock Telegraph Company, and director of the American 
Speaking Telephone Company, published the first edition of a 
book called * The Speaking Telephone,” etc., and in 1879 he 
published a second edition of it. Chapter VI. of that book is 
entitled ** Edison’s Telephonic Researches,” and begins as fol- 
lows (page 218) :— 

‘“ The following communication from Mr. Thomas A. Edison 
gives a detailed account of his researches in telephony, and is 
a valuable contribution to the history of the speaking tele- 
phone :— 

«+ ¢ Some time in or about the month of July, 1875, I began 
experimenting with asystem of multiple telegraphy which had 
for its basis the transmission of acoustic vibrations. Being fur- 
nished at the same time by Hon. William Orton, president of 
the Western Union Telegraph Company, with a translated de- 
scription from a foreign scientific journal of Reis’s telephoue I 
also began a series of experiments with the view of producing 
an articulating telephone, carrying on both series simulta- 
neously by the aid ef my two assistants, Messis. Batchelor 
and Adams.’ ” 

It is not stated expressly whether Mr. Edison did or did not 
invent or construct a speaking telephone before the date of Mr. 
sell’s patent; but I understand from the foregoing extract 
that it was not until in or about July, 1875, that he turned his 
attention to the subject. The dates already given show that 
Mr. Bell had preceded this. It appears from statements made 
on page 223 of the same communication that the form of trans- 
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mitter with which Mr. Edison’s name is chiefly or solely con- 
nected was first devised by him in 1877. 

The manufacture of the instruments made under license from 
Mr. Bell was under my personal supervision. The Bell com- 
pany has taken extreme pains to coustruct them of the best 
forms, and with all the improvements best suited to practically 
carry out the method set forth in the fifth claim of Mr. Bell's 
patent 174,465, and have made a very large number of experi- 
ments for this purpose. They have followed with great suc- 
cess the line of improvement marked out by Mr. Bell in his 
patent No. 186,787, of Jan. 30, 1877; that is to say, they use 
a diaphragm of inductive metal, an electro magnet with a short 
coil surrounding a small, soft iron core, permanently magnatized 
by induction from a compound permanent magnet to which it 
is fastened. They surround the diaphragm with a case which 
encloses the rear part, and leaves in front a marrow and thin 
air space, with a hole in the centre to speak into or listen at. 
Most of the telephones used in England and some other foreign 
countries up to the date of my retirement were made in Boston 
under my supervision. 

One of the most important improvements introduced is a 
“variable resistance ” ‘ battery telephone ” or “ voltaic trans- 
mitter,’ which produces on the line wire and in the receiver 
electrical undulations corresponding in form to the sound 
waves produced by the voice of the speaker, and does this by 
utilizing the movement given to the transmitting diaphragm 
by those waves, to vary the resistance of a circuit exterior to a 
battery which supplies it with a constant electro-motive force. 

The form of battery transmitter most in use was devised by 
Mr. Francis Blake, Jr., and is known as the * Blake trans- 
mitter.” Mr. Blake was an officer of the United States Coast 
Survey, and in charge of the electrical determination of long- 
itudes. After he had invented this instrument, he recognized 
that its use was covered by Mr. Bell’s first patent, the validity 
of which he also recognized; and he brought it to the Bell 
company, disposed of it to them, and has since become a direc- 
tor of the company. Itis one of the class that operate to vary 
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the resistance of a battery circuit by the variations of resist- 
ance due to variations of pressure between two electrodes con- 
stantly in contact, one of which is acted upon by the diaphragm 
vibrated by sound waves, while the other, carried on a weighted 
spring acts as an anvil. 

More than 100,000 of them have been made, licensed and 
put out under full royalty by the Bell company. They are all 
licensed under the said Bell patents, are marked as made under 
said patents, and are universally recognized and paid for as 
coming under said Bell patents. 

The various forms of voltaic transmitting telephones, of 
which the Blake is the one most practically efficient, have al- 
ways been recognized as coming under and as covered by Mr. 
bell’s said patent, 174,465. I will mention some instances ot 
such recognition, in addition to Mr. Blake’s action. 

Among the inteferences formerly declared by the Patent 
Office, the first one, known as * A.” set forth as the issue, in 
substance, the electrical transmission of articulate speech by 
causing electrical undulations on the line wire corresponding 
to the sound waves in their character as well as in their fre- 
quency or pitch. As contestants the Office named Mr. Bell, 
referring to the fifth claim of said patent and to Gray, Edison, 
Holcombe, Berliner and Voelker, whose applications described 
and showed battery or voltaic transmitters alone. 

In said suit against Dowd the only inventions and apparatus 
set up to antedate Mr. Bell’s said claim were battery transmit- 
ters The transmitters most in use are of this character. 
More then 12,000 of the transmitters in use by and under the 
Western Union Telegraph Company and its associates at the 
conclusion of said suit were battery transmitters with hard 
electrodes in contact, using no liquid, and of the form known 
as Edison carbon transmitters. In the settlements which | 
have referred to, these have all been treated as coming under 
said Bell patent, and transfers have been made, licenses taken 
and royalties paid accordingly. 

Mr. Edison's form of telephone, commonly known as the car- 
bon telephone, which operates by a variation of resistance 
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produced by the motion of the diaphragm, was used in trans- 
mitting articulate speech between Philadelphia and New York 
before April 3, 1878, and an account of such use is found in 
the Philadelphia Record and Philadelphia Ztmes, of April 38, 
1878. 

The said Edison telephone was publicly exhibited and used 
in Washington betore the Academy and elsewhere, on April 
15, 1878, and a full description and account of this is found 
in the Philadelphia Press of April 16, and in the Washington 
Post and Star, of April 19, 1878. 

Before July 1, 1878, this form of telephone was publicly 
used by the Gold and Stock Telegraph Company, and offered 
by them for public and general commercial use. 


PUBLIC AXD COMMERCIAL USE OF TELEPHONES WITH ME- 
TALLIC DIAPHRAGMS. 


All the instruments used at the public exhibitions hereinbe- 
fore described, from Jan. 1 to April 1, 1877. had metallic dia- 
phragms. In addition to that, I will state some other uses of 
telephones with metallic diaphragms :-— 

Mr. Bell’s magnet receiver, used as part of his speaking tele- 
phene apparatus, exlubited and used at the Centennial Exposi- 
tion, had a diaphragm entirely of soft iron. One like it, with 
a soft iron diaphragm, was given by him. to Sir William Them- 
son and described by that gentleman in his address before the 
British Association in August, 1876, a copy of which, taken 
from the Boston Daily Advertiser of Sept. 25, 1876, has already 
been given. A description of the same, with woodcuts of it 
in a damaged condition, is in the Scientific American supple- 
ment of Feb. 10, 1877. ‘These woodcuts are reproduced in 
Mr. Prescott’s book on the * Telephone,” page 101, in a reduced 
size, and are given on p. 83, supra. This thin metallic iron 
disk, in combination with the eleciro-magnet, is also described 
as the receiver used at the Centennial in the official report on 
awards, prepared by Sir William Thomson, already quoted on 
p. T9, supra. I have already described and given some news- 
paper accounts of the use of Mr. Bell’s telephone between Bos- 
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ton and Cambridge in October, 1876. Metallic diaphragms 
were then used in those instruments. 

The instruments exhibited in operation before the Washing- 
ton Philosophical Society, Jan. 13, 1877, had metallic dia- 

224 phragms. An extract from a report of this in the Washing- 
ton Hvening Star of Jan. 20, 1877, has already been given. 

All the telephones, the use of which has been mentioned in 
this affidavit as oecurring after that date, had metallic dia- 
phragms. Among the uses of those telephones with metallic 
diaphragms, which took place in the presence of a large num- 
ber of persons aud received publicity through the newspapers, 
[I mentioned the following, which are already referred to in 
this affidavit :— 

Report in Boston Kveniug Transcript of Feb. L 1877; re- 

225 port of lecture at Salem, Feb. 12, 1877, was transmitted by 
telephone, and was transmitted and received in the presence 
of a large number of persons. 

Another lecture at the same place, Feb. 25, 1877, was report- 
ed in the Globe of Feb. 24, 1377, the report being transmitted 
by telephone in the presence of a large number of persons. 
At all the subsequent lectures mentioned in this affidavit the 
public generally attended, paying admission fees; and a large 
number of the audience were at liberty to, and actually did, 
transmit and receive articulate speech through telephones with 

226 metallic diaphragms. The character and construction of the 
diaphragm, and the fact that the Globe report was traismitted 
by it, is described and told in an extract from the Globe of Feb. 
15, 1877, given on p. 100 of this affidavit. Such telephones 
were publicly used in New York, May 11, 1877, and « descrip- 
tion of the use and of the instrument, mentioning the iron plate, 
Was given in the New York papers of the next day: an extract 
fromthe Zrvbune report has been given on pp.111,112, 115, supra. 

Other public uses of the speaking telephone with metallic 
diaphragms were made in New York, May 17, 18.and 19, 1877, 

227 and reports of their use are in the New York papers of the next 
dav. These reports stated that the audience publicly trans- 


mitted and received speech by them. 
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‘ PUBLIC AND COMMON COMMERCIAL USE OF TELEPHONES. 


I make the following statement as to the commercial use of 
electric speaking telephones, and as to the commercial recog- 
nition of Mr. Bell as the inventor, and as to the validity and 


i controlling effect of his patents. 

Mr. Bell and his associates made an arrangement with 
Charles Williams, Jr., of Boston, for the manufacture of his 
telephones with metallic diaphragms for general commercial 225 
use some time previous to April 1, 1877. 

An arrangement was made prior to April 1, 1877, by which 
Mr. Williams also obtained the right to supply the public with 
telephones made under Bell’s patents for ** private lines.” He 

' was to be allowed a commission on all he leased. 

Before April, 1877, a line of wire was built from Boston to 
Somerville, for the express purpose of being used with tele- 
phones. It is correctly described in the following newspaper 

“ extract :— 
BOSTON DAILY ADVERTISER. 220) 
APRIL 5, 1877. 

“The first telephone line that was ever established has just 
been constructed between the office of Mr. Chazles Williams, 
electrician, in this city, and his house in Somerville, and a con- 

; versation can be carried on with perfect distinctness. Mr. Bell 
was in New York on Tuesday evening, and conversed readily 
a over the regular wires with parties in this city. He lectures 
in Providence this evening, on Telephones ” . 
BOSTON POST. 
Tuurspay Morsixnc, Aprit 5, 1877. 230 

‘The telephone has been put into practical use; yesterday 

a line was opened from the office of Charles Williams, Esq.., 
i" 109 Court Street, to his house in East Somerville. The great 


value of this invention is thus manifested. for bv its uses Mr. 
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Williams is now able to converse with his family when sepa- 
rated from them by fully three miles of distance.” 


THE BOSTON DAILY GLOBE. 
APRIL 5, 1887. 
“ PERFECTING THE TELEPHONE.” 


“ Professor A. Graham Bell, the inventor of the telephone, 
had the pleasure of assisting at the opening of the first regular 
telephone line in the world, a private line between the place 
of business of a gentleman in this city and his residence in 
Somerville. The instrument worked admirably, and the en- 
terprising gentleman is very much pleased with his private tel- 
ephonic wire between town and home. ‘The practical value of 
Professor Bell’s invention is being newly proved every day. 

“While the Professor was in New York recently, he com- 
municated with his associate in Boston, Mr. Watson, and the 
telephone transmitted conversation over 280 miles of space 
with wonderful clearness and distinctness of sound.” 


THE BOSTON HERALD. 
APRIL 5, 1877. 
“The first telephone line ever established has just been con- 


structed between the office of Mr. Charles Williams, electrician, 


in this city, and his house in Somerville.” 
THE BOSTON TRAVELLER. 
APRIL 5, 1877. 


“The first telephone line ever established has just been con- 
structed between the office of Mr. Charles Williams in this city 
and his house in Somerville.” 

The telephones used on this line had metallic diaphragms. 
The owners of Mr. Bell’s patents were about to manufacture 
largely for general commercial use, and this line was constantly 
used for the public to talk over that they mfght be induced to 
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buy or hire telephones. Such use by the public was made 
largely in April, 1877. 

Between April 20 and 50, 1877, a line was built con- 
necting the laboratory of Professor Bell, No. 5 Exeter Place, 
with the office of Charles Willams, Jr., No. 109 Court Street : 
and, about the same time, telephone connection was made be- 
tween said laboratory and the office of Stearns & George, 37 
Pearl Street. These lines were specially erected for the busi- 
ness convenience of the parties interested, and were fitted up 
with telephones, all of which had metallic diaphragms. 


JOURNAL OF THE TELEGRAPH. 
AprRIL 16, 1877. 


“The first regular telephone line has been put in operation 
between the place of business of Mr. C. Williams, 109 Court 
Street, Boston, Mass., and his residence in Somerville, a dis- 
tance of about three miles. Mr. Williams states that it works 
well, and that ‘conversation can be carried on by it nearly as 
well as if in the same room.’ ” 

About May 1, 1877, telephones with metallic diaphragms 
were put on a line connecting the office of Stone & Downer, 28 
State Street, Boston, with the residence of one of the parties 
in Somerville, cencerning which they addressed the following 
letter to Mr. Gardiner G. Hubbard. who at that time had charge 
of the business interests under the Bell patents :— 


“Orrick OF STONE & DowNerR, Custom House BROKERS AND For- 
WARDERS, DEALERS IN SPECIE, GOVERNMENT BONDS AND STOCKS. 
EXCHANGES ON THE PROVINCES AND SAN FRANCISCO, 28 STATE 
Street, Boson, May 14, 1877. 

‘*GARDINER G. HUBBARD, Esq., Cambridge, Mass.: 

* Dear Sir,—In reply to your inquiry regarding the use of 
the telephone, I would state that we placed them on our line 
between Boston and North Somerville some two weeks ago: 
we have used them constantly since with good success ;: in fact. 
we have become so used to them that we use them in prefer- 
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ence to the ‘Morse System,’ being able by the use of the tele- 
phone to transmit our messages much faster, and with a great 
deal less labor. We have experimented several times with 
musical instruments, and in each case have been attended swith 
remarkable success; the playing of a piano being heard very 
distinetly, and no difficulty experienced in distinguishing the 
piece being played. - We can certainly indorse the telephone 
as a success, and believe it can be used practically with many 
advantages over the old system of telegraphy. 
‘Yours, respectfully, 
“R. C. & F. W. DOWNER.” 


The inquiry of Mr. Hubbard referred to in said letter was 
with the view of drawing out a reply from the Messrs. Downer 
for publication, in a circular then in course of preparation, and 
which was immediately thereafter printed for general circula- 
tion and widely distributed, which circular was in the follow- 


ing words :— 
“THE TELEPHONE. 


«The proprietors of the telephone, the invention of Alex- 
ander Graham Bell, for which patents have been issued by the 
United States and Great Britain, are now prepared to furnish 
telephones for the transmission of articulate speech through 
instruments not more than twenty miles apart. Conversation 
can be easily carried on, after slight practice, and with the 
occasional repetition of a word or sentence. On first listening 
to the telephone, though the sound is perfectly audible the ar- 
ticulation seems to be indistinct; but, after a few trials, the 
ear becomes accustomed to the peculiar sound, and finds little 
difficulty in understanding the words. 


‘The telephone should be set in a quiet place, where there 


240 is no noise which would interrupt ordinary conversation. 


“The advantages of the telephone over the telegraph for 
al business are :— 


‘First. That no skilled operator is required, but direct 


natin 
a 


* 


a a. » 
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communication may be had by speech, without the interven- 


tion of a third person. 

“Second. That the communication is more rapid, the average 
number of words transmitted «a minute by Morse sounder be- 
ing from fifteen to twenty; by telephone from one to two 
hundred. 

“Third. That no expense is required, either for its opera- 
tion, maintenance or repair. It needs no battery, and has no 
complicated machinery. It is unsurpassed for economy and 
simplicity. The terms for leasing two telephones for social 
purposes, connecting a dwelling-house with any other build- 
ing, will be $20 a year,— for business purposes $49 a year, — 
payable semi-annually in advance, with the cost of expressage 
from Boston, New York, Cincinnati, Chicago, St. Louis or San 
Francisco. ‘These instruments will be kept in good working 
order by the lessors, free of expense, except from injuries re- 
sulting from great carelessness. 


+ Several telephones can be placed on the same line at an 


additional rental of $10 for each instrument, but the use of 


more than two on the same line where privacy is required is 
not advised. Any person within ordinary hearing distance 
can hear the voice calling threugh the telephone. If a loude 
call is required, one can be furnished for So. 

* Telegraph lines will be constructed by the proprietors if 
desired. The price will vary from $100 to $150 per mile; any 
good mechanic can construct a line. No. 9 wire costs 81 cts. 
a pound, 320 pounds to the mile, 54 insulators at 25 cts. each: 
the price of poles and setting varies in every locality; string- 
ing wire *> per mile, sundries ¥10 per mile. 

* Parties leasing the telephones incur no expense beyond the 
auiual rental and the repair of the line wire. On the follow- 

) 


ing pages are extracts from the press and other sources relat- 


ing to the telephone. 
GARDINER G. HUBBARD. 
“+ MAY, 1877. “Cambridge, Mass. 
+ For further information and orders address Thos. A. Wat- 


son. 109 Court St... Boston,” 
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In addition to the foregoing this circular contained a long 
extract from the reports on awards of the judges of the Cen- 
tennial Exhibition, Sir William Thomson, chairman; a series 
of resolutions adopted by the Essex Institute, Feb. 19) 1877, 
relative to the telephone; an extract from the Providence Aven- 
ing Press of March 19, 1877, giving an account of successful 
experiments by Professor Bellin talking through the telephone 
over a line forty-three miles long; an extract from the New 
York Herald of May 12, 1877, giving a description of an ex- 
hibition by Professor Bell at the St. Denis Hotel, and the let- 
ter of Messrs. R. C & F. W. Downer, above given in full. In 
the New York Graphic of Wednesday, May 25, 1877, appeared 
the following article relative to the practical use of the tele- 
phone, from which it is evident that this circular had at that 
date reached New York :— 

THE DAILY GRAPHIC, NEW YORK. 
WEDNESDAY, May 23, 1877. 

* The telephone is quickly working out a practical applica- 
tion. A Boston company is prepared to furnish telephonic 
communication between places not over twenty miles apart. 


The advantages are thus set forth; no skilled operator em- 


ployed: a little practice makes any one master of the tele- 
phone: communication more rapid, the telephone transmits 
one or two hundred words per minute: the old telegraph ap- 
paratus averages not more than twenty; no expense required 
in its operation: no battery needed ; two telephones connecting 
two houses may be leased for $20 per year. The company 


keep the instruments in working order. It must be under-. 


stood that the rental mentioned above is for the use of the tele- 
phonic instrument. A telegraph line, when required, will cost 
from *%100 to $150 per mile.” 

In the early part of May 1877, an arrangement was made 
with the Cambridge Board of Water Works for putting up 
telephones on a line connecting their office in Cambridge with 
the works at Fresh Pond. This practical use of the telephone 
for public purposes was referred to as follows, in a Boston 
newspaper of May 19:— 
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THE BOSTON HERALD. 
May 19, 1877. 
“PRACTICAL USE OF THE TELEPHONE. 248 


“A telephone is to be placed in the City Hall, Cambridge, 
in the office of the Water Board, to establish communication 
with the water works at Fresh Pond. A line of wire has been 
constrneted, it being originally intended for the use of the 
printing telegraph. At the suggestion of Hon. Gardiner G. 
Hubbard, a telephone is to be substituted, that gentleman 
guaranteeing that the city shall be subjected to no expense 
unless the machine proves satisfactory.” 


BOSTON DAILY ADVERTISER. 
249 
May 19, 1877. 


“THE FIRST PRACTICAL APPLICATION OF THE TELEPHONE. 


* The Water Board of Cambridge has decided to have tele- 
phone communication with the water works at Fresh Pond, in 
order to facilitate the sending of messages. The Board has 
accepted the offers of Mr. Gardiner G. Hubbard to place the 
telephone in operation, the city to be at no expense unless the 
arrangement proves satisfactory. Mr. Hubbard was formerly 
President of the Board and feels interested in having Cam- 
bridge first to apply the wonderful invention to public service.” 


» SiaedAed . . . OF 
In the early part of May, 1877, telephones with metallic dia- 20 


phragms were put up on lines, connecting the office of E. T, 
Holmes, Washington Street, Boston, with the banking house 

of Brewster, Bassett & Co., Congress Street, and the office of 
Charles Williams, Jr., 109 Court Street. These lines were in- 
tended to demonstrate the value of the telephone in connection 
with the burglar and fire-alarm systems of Mr. Holmes, and a 
publie exhibition of the same was given on the seventeeth day 

of May following, notice of which appeared in a Boston news- 
paper the next day. The telephones used on that line had 251 
metallic diaphragms. 
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BOSTON EVENING TRANSCRIPT. 
May 18. 1877. 
“Tire TELEPHONE. 


«+ Another successful series of experiments with the telephone 
was made yesterday afternoon at the rooms of Professor Holmes; 
electrician, on Washineton Street. At this place Mr. T..M. 
Carter played several cornet solos, which were distinctly heard 
at the rooms of Messrs. Brewster, Bassett & Co., on Congress 
Street, at a branch office on Court Stieet and in Somerville. 

“In response, Mrs. Williams sang several songs in Somer- 
ville, which were plainly heard at these points above men- 
tioned in this city. And singing from the Court Street office 
was heard in all the other places © Conversation was also car- 
ried on between the several points connected, with pertect ease.” 

On the eighteenth day of May, 1877, I personally put up a 
telephone in the office ot H. L. Roosevelt, No. 40 West 18th 
Street, New York, connecting with another telephone supplied 
by Professor Bell at said Roosevelt's residence, both of which 
had metallic diaphragnis. 

On Monday the twenty-first day of May, 1877, in pursuance 
of an arrangement made some time prior thereto, I put up 
telephones with metallic diaphragms, on a line in Altoona, 
Penn., going from New York specially for that purpose. 

All the lines above referred to as erected in April and May, 
1877, were put up for practical business purposes, and were so 
used from the date of their construction. 

During the months of April and May, 1877 Mr. Hubbard 
Was constantly negotiating for the disposal of exclusive priv- 
ileges, territorial licenses, etc., under the Bell patents, and for 
supplying telephones with metallic diaphragms for commercial 
use. In April, or before, we made an agreement with Charles 
Williams Jr., and the firm of Stearns & George, by which these 
parties acquired a right to the private line telephone business 
for Boston and vicinity within a radius of ten miles. 

Betore May 1, 1877, said Hubbard was negotiating with 
Charles A. Cheever and others to supply telephones to them 
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for general commercial use in New York City; with Russell & 
Kinsman for their use in Boston; with E. T. Holmes for use 
of the telephone in Boston in his bank and express business : 
and with a great number of parties whose names I do not now 
recall, for territorial privileges in various parts of the country. 
The offers made to these persons by Mr. Hubbard in April and 
May were to furnish telephones to them to be used on lines, 
which they were to put up for any customer who might apply. 
The circular already quoted and dated May, 1877, was adver- 
tised and made public some time prior to May 16, 1877. I 
fix that date as follows: 

The circular was prepared by Mr. Gardiner G. Hubbard, Mr. 
Bell’s business manager, and an abstract from the circular was 
published in the New York Graphic, of May 23, 1877, a copy 
of which has been already given. ‘These circulars were sent 
out by Mr. Hubbard from Boston; and as Mr. Hubbard had 
lett Boston on May 16, to attend the lectures of Mr. Bell in 
New York on the 17th, 18th and 19th, and on the 20th went 
to Altoona, Penn., with me, to put up telephones, and went di- 
rectly from Altoona to Washington, I am certain they were 
mailed before he left Boston. 

[ put up a set of electric speaking telephones with metallic 
diaphragms at Altoona, Penn., Monday, May 21, 1877, for Mr. 
Gardner, superintendent of the Pennsylvania Railroad. 

The arrangement for them was made before Mr. Hubbard 
left Boston, May 16,1877; I received my instructions May 18 
or 19 to go to Altoona and put them up. 

The arrangement for telephones for the Cambridge Water 
Board was made between Mr. Hubbard and the Water Board 
early in May, 1877. It was made before Mr. Hubbard left for 
New York, May 16, 1877; it is referred to in newspapet 
extracts of May 19, 1877, already given. 

[ put up a telephone myself for Mr. Roosevelt in New York 
May 18, 1877. Mr. Roosevelt put up the other. We imme- 
diately used the line and it worked very satisfactorily. I am 
able to fix the date, May 18, 1877, as the telephones were put 
up during the New York lectures, already mentioned ; and the 
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first and last days. the 17th and 19th, I was too busy to do 
anything but attend to preparations for the lectures. 

The diaphragms in all instruments furnished after Jan. 1, 
1877, were composed entirely of soft iron. 

The extracts from the Advertiser and the Globe, of April 5, 
1877, hereinbefore given, refer to the transmission of articu- 

259 late speech over the regular wires between New York and Bos- 
ton a few days before. Such transmission took place as de- 
scribed. I was at the Boston end of the line and talked with 
Mr. Bell in New York. 

The telephone used on that occasion was what was called a 
box telephone, consisting essentially of a large permanent mag- 
net, with coils of wire on its ends and a diaphragm of soft iron, 
fastened on a wooden block behind a mouthpiece, and the whole 
covered with a thin wooden box. It is essentially like the 
drawing, defendant’s Exhibit Bell Telephone A, p. 772, Vol. I] 

260 of the recordin the Dowd case. That drawing, however, shows 
the instrument with its cover oft in order to exhibit its interior. 
In practice a wooden cover like a box went over the whole in- 
terior part, which was screwed on tothe base, and this is what 
gave it the name of box telephone. As we progressed the tele- 
phones were gradually made neater and smaller. Box tele- 
phone No. 59, a cut of which is hereinafter inserted, was made 
in June, 1877. In this the cores of the coils are prolongations 
of the magnet. ‘They were afterwards placed on the side of 
the magnet, and the position of the diaphragm and mouthpiece 

261 changed, so as to occupy the same position in relation to the 
cores as in No. 39. This much reduced the size of the instru- 
ment and allowed it to be screwed directly to the wall. The 
change was made about Aug. 1,1877. Box telephone No. 261, 
a cut of which is hereinafter inserted, shows this change. 

Those used at the lectures in the spring of 1877 were sub- 
stantially like the exhibit, but were much larger. The first 
modification was to reduce the size of the box and magnet: 
then to change the position of the cores on the magnet, and 
about the middle of May, 1877, we began to make the form of 

262 telephone known as the hand telephone. No. 10 of the manu- 
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facturer’s series of hand telephones was made in the last of 


May or first of June. In this telephone the magnet is a solid 
single pole steel nagnet, about four inches long. The core is 
about a quarter of an inth in diameter and half an inch long ; 
formed by reducing the diameter of the steel magnet with a 
coil about three eighths of an inch long and one and a quarter 
in diameter of insulated wire. Resistance, sixty-five ohms. 
The diaphragm of thin soft iron about two inches in diameter. 
The whole is mounted in a wooden handle, similar in shape to 
a butter stamp, so that it can be easily handled. 

After this form, No. 10, we modified the shape of the hand 
telephone, making it a little larger and plainer shape, with a 


rather deeper flare at the mouthpiece. This change was made ° 


early in June, 1877. No. 18 of the manufacturer's series, a cut 
of which is hereinafter inserted, is one of this form. 

About the middle of December, 1877, we gave up wood asa 
material for the handles of hand telephones, and adopted hard 
rubber of substantially the form now in use. 

About the middle of August, 1877, we changed from single 
bar magnets to compound bar magnets made up of several 
layers of magnetized steel, which was stronger and easier to 
magnetize than the single bar magnet. 

I insert, as part of this affidavit, cuts of box telephones “A,” 
“39” and “201,” and of hand telephones “10,” “18,” and the 


form in use since Dee. 1877. 
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BELL TELEPHONE “A,” PAGE 772 OF DOWD CASE. 


A. Speaking Tube CC, Permanent Magnet. 
B. Metallic Dinphragm, D. Sienal Call. 
DIMENSIONS. 


265 Length of permanent magnet . (fi inches. 
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Length of spool 
Diameter of spool 
Diameter of diaphragm 
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BOX TELEPHONE “No. 39” OF JUNE, 1877. 


DIMENSIONS. 


Length of permanent magnet (including core) 7 inches. 
oS spool , ; Ff . : ; i * 
es > va' 5 66 
COrTe . . . : ° : 16 

266 Diameter of spool . ; 11 66 
- core. , , , . 

66 diaphragm . . ; ’ 4.3. 66 

66 sound chamber . i ; 33 vs 


Depth of sound chamber 
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BOX TELEPHONE “No. 251” OF AUGUST, 1877. 


SS 
WHT 
=— \ 


tt 


ger Ha 
it ih 


» 


aorta 
ti i ns 


ee 


Se aT 


1 
' 
4 


NT 


= 
2 
e 
‘= 
} —= 

= 
= 
ES 
= 
4 


= a 


A.—Diaphragm broken off to show sound chamber. 


bBb.—Sound echamber. 


| DIMENSIONS. 
Length of permanent magnet 
” spool 
7 core 


Diameter of spool . 


os core. ‘ , ; ‘ 
‘6 diaphragm . , ’ 
os sound chamber 

Depth of sound chamber , 
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LHbAND TELEPITONE “No. 10” OF MAY, 1577. 


Ni == 
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DIMENSIONS. 


Length of permanent magnet . , 
yn “s s vol e o ° e ° 
208 __ | 
Diameter of spool ; : , - ; 
e (iaphragm (in the clear) 


HAND TELEPHONE «No. 18” OF JUNE, 1877. 
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DIMENSIONS. 


Length of permanent magnet , 
- spool ‘ . , , ° , 
Diameter of spool . : . : ; 
“ diaphragm (in the clear) ; ' 
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4 1 inches. 
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RUBBER HAND ‘TELEPHONE IN USE SINCE DEC., 1877. 
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DIMENSIONS. 


Length of permanent magnet ped? -rg , 43 inches. 
" soft iron core . 
" spool : ; ' , 3 “ 
Diameter of spool . ; . , I 
core , , : 
diaphragm (in the clear). 1; 


By July 30, 1877, about 164 hand and 70 box telephones 
were in public use. 

sy JInly 31, 1877, about 658 hand and 120 box telephones 
were in public use. 

By Aug. 31, 1877, about 1000 hand and 300 box telephones 
were in public use. | 

By Oct. 31, 1877, about 38000 telephones of both descrip- 
tions Were 1n use. 

By June 1, 1879, this number had increased to over 33,000 ; 
by May, 1881, to over 100,000, and by July 1, 1882, (as I 
learn from the company’s reports,) to over 200,000. 

All of the telephones thus put into public use have had me- 
tallic diaphragms. 

The owners of said Bell patents and their licensees have origi- 
nated the system of telephone exchanges. At the time of my 
retirement such exchanges existed in more than three hundred 
and fifty cities and towns of the United States, all of which 
were under license and paying royalty to the owners of 
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suid patents, and recognized the validity and coutrolling effect 
thereof. 

By July 1, 1882,(as [learn from the reports of the company, ) 
the number of telephone exchanges had inereased,to over 500. 

From time to time, a few infringing telephones have been 
found, but without mark or name to indicate their origin. The 
parties using them have uniformly, so far as I know, been no- 
tified to desist from using them, and have almost always done so 
at once. Where we have been able to trace the makers, suits 
have been brought, and further infringements stopped by de- 
crees. It is practically very difficult to discover and trace in- 
fringing telephones. They are so simple in construction that 
tolerably efficient instruments can be made by any mechanic ; 
they can be used on private lines or on a person’s own prem- 
ises, so that it is almost impossible to find them; even when 
the users desist when notified, the expense of hunting for such 
infringements and tracing the instruments to their makers is 
great, and the makers when found are irresponsible persons, 
working secretly. Still I do not think that during. the whole 
life of the patent, there have been as many infringing tele- 
phones used, except by the Western Union Telegraph Com- 
pany, (whose use of them has been entirely stopped,) as are 
often put out by the Bell Telephone Company under license in 
a single week. 

THOMAS A. WATSON. 


Sworn to. 


AFFIDAVIT OF EDWARD DAVIS- 
[kitkp Ocr. 10, 1881.] 


My name is Edward Davis: age, forty-two vears: residence. 
e >) q 


Cambridge, Mass.; occupation, telegraph machinist. I am familiar 


with electric speaking telephones, and for three years have been 
exclusively engaged in the construction and repair of telephones and 
telephonic apparatus. [am acquainted with the receiving telephone 
recently patented by Prof. Amos E. Dolbear, which, with a micro- 
phone transmitter, was described at length in the “Scientific Ameri- 
ran” of June 18,1881. A set of these instruments are, and for some 
time have been, in operation on a line connecting the office of F. M. 
Holmes, 107 Washington street, Boston, with the rooms of Prof. 
Dolbear, 70 Washington street, Boston. In the early part of July 
last these instruments were on exhibition, and many persons saw 
them and talked through them. I examined them at about that 
date. The transmitter used was similar to that shown in the articles 
in the “Scientific American” of June 18, 1881. The following 


figure, marked “Fie. 1,7 illustrates this instrument. 
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A is the diaphragm, which is about the size of that used in the 
Blake transmitter. It is clamped around the edge, and covers an 


air chamber, as shown in Fig. 2. 
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The contacts are both of carbon, and the upper one is weighted 
with lead and supported by a lever arm pivoted as shown in Figs. 
2 and 3.) One cell of battery is used similar to the Lechanté. The 
eoil I (ig 1) has a very low resistance primary, and a secondary 


of very high resistance. ‘The receiver is shown in section in Fig. 4, 


and in perspective in Fig. 5. It consists of two diaphragms of 
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about the size and thickness of those used in an ordinary Bell tele- 
phone, mounted in a hard rubber frame R. Ré,with an intermediate 
space of about one tweutieth of an inch between them. The adyjust- 


ing screw § enables the distance between the plates to be regulated, 


The two diaphragms are connected to two binding screws, one ol 


which connects to line ind the other to earth. as shown in the accom- 


panying diagram “Fig 6.” 
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In talkine, the key & is pressed down, and the primary cire 
from battery B by wire p’ to coil T. then to transmitter TT. then 
through & back to wire p” p’/ to battery. The secondary circuit ts 
from earth lyy wire s UD through the col and then Out through the 
key to line. 

In listening, the key & is left up, and the current comes in from 
line through / to the receiver R, thence to & and by the little wire g 
to earth. I talked over the line, using the instruments referred to 
for speaking and listening, and found them adapted for the trans- 
mission of articulate speech. 

These instruments were shown and explained to me by Mr. HH. ¢ 
Buck, Prof. Dolbear’s assistant, who also informed me that several 
sets of the Dolbear telephones were then in actual use, and that a 
company was about being formed for putting them extensively into 


public use. EDWARD DAVIS. 
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A is the diaphragm, which is about the size of that used in the 
Blake transmitter. It is clamped around the edge, and covers an 


air chamber, as shown in Fig. 2. 
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The contacts are both of carbon, and the upper one is weighted 
with lead and supported by a lever arm pivoted as shown ina Figs. 
2and 3. One cell of battery is used similar to the Lechanté. The 
coil I (fig 1) has a very low resistance primary, and a secondary 
of very high resistance. ‘The receiver is shown in section in Fig. 4, 


and in perspective in Fig. 5. It consists of two diaphragms of 
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about the size and thickness of those used in an ordinary Bell tele- 
phone, mounted in a hard rubber frame R. Réjwith an intermediate 
space of about one twentieth of an inch between them. The adjust- 
ing screw 5 enables the distance between the plates to be regulated, 
The two diaphragms are connected to two binding screws, one of 
which connects to line and the other to earth, as shown in the aecom- 


panying diagram “Fig 6.” 
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In talkine, the kev & is pressed down, and the primary cirenit is 
from battery 3 by wire ¥ to coil T. then to transmitter Ty then 
through 4 k back to wire p of te battery. The secondary circuit ts 
from earth by wire s up through the coil and then out through the 
key to line. 

In listening, the’ key & is left up, and the current comes in from 
line through A to the receiver R, thence to & and by the little wire g 
to earth. I talked over the line, usine the instruments referred to 
for speaking and listening, and found them adapted for the trans- 
mission of urticulate speech. 

These instruments were shown and explained to me by Mr. H. ¢ 
Buck, Prof. Dolbear’s assistant, who also informed me that several 
sets of the Dolbear telephones were then in actual use, and that a 
company was about being formed for putting them extensively into 


public use. EDWARD DAVIS. 
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STATE OF MASSACHUSETTS, 
COUNTY OF SUFFOLK, Sx. 


Subscribed and sworn to before me this twelfth day of Septem- 
ber, A. D. 1881. 
GEO. WILLIS PIERCE, 
[SEAL] Notary Public. 


AFFIDAVIT OF ALBERT HT. CHAPMAN. 


[Finep Ocr. 10, 1581. 

My name is Albert H. Chapman; my age is forty years: I live in 
Boston: Lam an electrician. Last summer I was an agent for the 
Gold and Stock Telegraph Company in Boston. I now have charge 
of private telephone lines for the American Bell Telephone Com- 
pany in Boston. I know Prof. Amos KE. Dolbear of Somerville, Mr. 
Ff. M. Holmes and Mr. H.C. Buck, Mr. Dolbear’s assistant, of bos- 
ton, and Mr. Henry B. Metealf of Pawtucket, R. I. Early in July 
of this year I went to the workshop of Prof. Dolbear, 70> Wash- 
ineton street, Boston. I there met Mr. Dolbear and Mr. Met- 
calf, and talked with them. Mr. Buck was present, but I did not 
directly converse with him. Mr. Dolbear showed me a _ telephone 
transmitter fastened to the wall, and a receiver hung near it, and 
told me that they were connected by a wire with another set of in- 
struments at the store of Mr. F. M. Holmes, 107 Washington 
Street, Boston. He told me that these sets of instruments were: of 
his own construction and constructed by his direction, and that by 
them a conversation could be carried on. At his invitation I then 
did, by these instruments, carry on a conversation with some per- 
son who they said was at Mr. Holmes’s store. This transmitter 
and receiver were opened and shown to me, and I saw their con- 
struction. They are like those described in the affidavit of Mr. 
Davis in this case. In addition to these instruments, there was an- 
other set which connected with a wire running to another part of 
the building, and which I understood was for experimental purposes. 
A conversation then took place concerning the manufacture and sale 
of such telephones. Mr. Metcalf said that he was interested in 


them, and that he and his associates proposed to construct them and 
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put them out to the public for general use, and that for that pur- 
pose they intended to get up a corporation. He said that Mr. 
Holmes was interested with them, and was the principal nioneyed 
man. The probable cost of manufacturing them was discussed, and 
Mr. Metcalf said that he had figured what it would cost. We were 
all three sitting together, and Mr. Dolbear took part in the conver- 
sation and spoke of these plans substantially as Mr. Metcalf did. 
Both of them said that they should not be deterred by the patents 
of Mr. Bell from making and putting out telephones; that they 
should take the ground that their instruments were different from 
Mr. Bell's, though they expected that the Bell company would 
interfere, and that there would be litigation. The decision of Judve 
Lowell in the Spencer case was spoken of, and they expressed the 
opinion that it was wrong. 

Sept. 15, 1881, I was again at Mr. Dolbear’s same rooms. I 
there and then met Mr. Dolbear. We conversed about his tele- 
phones, and in the course of his conversation he said that he and 
his associates intended to make and put out his telephones, and that 
they should organize a ‘company for that purpose as soon as Mr. 
Holmes returned: that Mr. Holmes was then out of town, but was 
expected shortly. The instruments were up, substantially the same 
as at my previous visit. They appeared to be the same as those 
described in the affidavit of Mr. Edward Davis in this case. 

There is a telephone line from the furniture store of F. M. Holmes 
& Co., 107 Washington Street, Boston, to their furniture factory in 
East Cambridge. [tis furnished with the telephones of the Amer- 
ican Bell Telephone Company, and is used for the regular furniture 
business of the said Holmes & Co.: I understand that Holmes & Co. 
own the wire. 

After I saw Prot. Dolbear, on Sept. 15, I went into Mr. Holmes’s 
store and there saw a set of telephones fastened to the wall near the 
Bell telephones which connect with said line to East Cambridge. 1 
recognized them as the Dolbear instruments, transmitter and receiver. 
The person in charge said that as soon as Mr. Holmes got home they 
would be connected to that line and used on it. 

Tagain saw said Dolbear telephones at the same place in Mr. 


Holmes’s store, Sept. 21, 1881. Another person who appeared to 
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be in charge of the room said that Mr. Holmes had been so busy | 
that he had not time to connect them, but was going to connect 
them and use them right away. | 

On Oct. 6, 1881, I went to Mr. F. M. Holmes’s warehouse, 107 | 
Washington Street, Boston. The Dolbear instrument I formerly | 
saw there arranged with the East Cambridge line had been removed, 
and the man in charge of the office said that they had been used, 
but did not work satisfactorily, and that Prof Dolbear had taken 
them to his laboratory, and he said he supposed they intended 
to bring them back. On the same day I saw Mr. F. M. Holmes 
at the same place. He told me that he and his associates intended 
to have started in the business of making and putting out telephones 
before this time, and expected to have got up a company for the 
purpose in the early part of July last; but that the assassination of 


the President had made them hesitate on financial grounds about 


putting out sufficient money to put the enterprise on such a basis as 
they intended. He said that now they intended to proceed and 
manufacture and put out telephones for general use and introduce 
them, and expected to do so very soon. He said that he considered 
that the Dolbear instruments were entirely different from the Bell 
instruments, and that he should not be deterred from going forward 
by any claim that his instruments infringed the Bell patents. 

In speaking of what was intended to be done about the Dolbear 
instruments, he invariably used the pronoun “we,” and I understood 
from him that he and others had joined in the enterprise to make 
them and introduce them. | 

ALBERT H. CHAPMAN. 
UNITED STATES OF AMERICA, oe. 
DistTRICT OF MASSACHUSETTS, { = 

Subscribed and sworn to this seventh day of October, 1881, 
before me. 

Wm. 8. DEXTER, Commissioner U. S. Cireuit Court. 


AFFIDAVIT OF TITEODORE N. VAIL. 


[Fitep Ocr. 10, 1881. 

I, Theodore N. Vail, a witness of lawful age, on oath depose 
and say: [ am the general manager of the American bell Telephone 
Company. I have been connected with the companies owning the 
Bell patent since June, 1878, as general manager. 

I have read Mr. Watson’s affidavit in this case. All the state- 
ments therein contained relating to matters during my connection 
with these companies are true. I was personally concerned in the 
settlements made by the Western Union Telegraph Company and 
others, in consequence of the Dowd suit. 

Since the publication of the two patents of Mr. Bell, Nos. 174,465 
and 186,787, it has been easy and inexpensive for any one (who 
had the right so to do) to make electric speaking telephones suffi- 
ciently gcod for practically useful work. The public appreciation 
of their utility, and the demand for their use, have been such that if 
no further improvements had been made in them, or in the arts 
directly connected with them, I am sure that large numbers would 
have been called for and used, at remunerative prices. But the 
present demand for them, and the extent of their use, are very largely 
due to the efforts which have been made to introduce them, and to 
perfect the appliances for, and organization of, the telephonic sys- 
tems, of which the telephone itself is the essential and controlling 
part. Every pair of instruments now in use has required the con- 
struction of a line of wire, of call bells, ‘alarms. switches and _ bat- 
teries. The telephonic exchange system requires the establishment 
of a system of wires leading from the subscribers’ premises to a 
central office, the preparation of a central office, suitable provisions 
there in the way of elaborate and expensive switch boards, signals 
and other devices, by which any one of several thousand subscribers 
ean, with the least possible delay, be put into direct and private 
communication with any other. Substantially all the apparatus in 
use for these purposes has been newly invented, or has been modi- 
fied from old forms to meet these new demands. Many such im- 
provements — to the amount of several hundred — have been 
patented; but a very large, and perhaps the most important part of 
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be in charge of the room said that Mr. Holmes had been so busy 
that he had not time to connect them, but was going to connect 
them and use them right away. | 

On Oct. 6, 1881, I went to Mr. F. M. Holmes’s warehouse, 107 
Washington Street, Boston. The Dolbear instrument I formerly 
saw there arranged with the East Cambridge line had been removed, 
and the man in charge of the office said that they had been used, 
but did not work satisfactorily, and that Prof Dolbear had taken 
them to his laboratory, and he said he supposed they intended 
to bring them back. On the same day I saw Mr. F. M. Holmes 
at the same place. He told me that he and his associates intended 
to have started in the business of making and putting out telephones 
before this time, and expected to have got up a company for the 
purpose in the early part ef July last; but that the assassination of 
the President had made them hesitate on financial grounds about 
putting out sufficient money to put the enterprise on such a basis as 
they intended. He said that now they intended to proceed and 
manufacture and put out telephones for general use and introduce 
them, and expected to do so very soon. He said that he considered 
that the Dolbear instruments were entirely different from the Bell 
instruments, and that he should not be deterred from going forward 
by any claim that his instruments infringed the Bell patents. 

In speaking of what was intended to be done about the Dolbear 
instruments, he invariably used the pronoun “we,” and I understood 
from him that he and others had joined in the enterprise to make 
them and introduce them. 

ALBERT H. CHAPMAN. 


UNITED STATES OF AMERICA, / 


SS. 
District OF MASSACHUSETTS, | 


Subscribed and sworn to this seventh day of October, 1881, 


before me. 


Wan. 8S. DEXTER, Commissioner U. S. Cireuit Court. 


AFFIDAVIT OF TITEODORE N. VAIL. 


[Fired Ocr. 10, 1881. 

I, Theodore N. Vail, a witness of lawful age, on oath depose 
and say: I am the general manager of the American bell Telephone 
Company. I have been connected with the companies owning the 
Bell patent since June, 1878, as general manager. 

I have read Mr. Watson’s affidavit in this case. All the state- 
ments therein contained relating to matters during my connection 
with these companies are true. I was personally concerned in the 
settlements made by the Western Union Telegraph Company and 
others, in consequence of the Dowd suit. 

Since the publication of the two patents of Mr. Bell, Nos. 174,465 
and 186,787, it has been easy and inexpensive for any one (who 
had the right so to do) to make electric speaking telephones sufh- 
ciently gcod for practically useful work. The public appreciation 
of their utility, and the demand for their use, have been such that if 
no further improvements had been made in them, or in the arts 
directly connected with them, I am sure that large numbers would 
have been called for and used, at remunerative prices. But the 
present demand for them, and the extent of their use, are very largely 
due to the efforts which have been made to introduce them, and to 
perfect the appliances for, and organization of, the telephonic sys- 
tems, of which the telephone itself is the essential and controlling 
part. Every pair of instruments now in use has required the con- 
struction of a line of wire, of call bells, alarms, switches and hbat- 
teries. The telephonic exchange system requires the establishment 
of a system of wires leading from the subscribers’ premises to a 
central office, the preparation of a central office, suitable provisions 
there in the way of elaborate and expensive switch boards, signals 
and other devices, by which any one of several thousand subscribers 
ean, with the least possible delay, be put into direct and private 
communication with any other. Substantially all the apparatus in 
use for these purposes has been newly invented, or has been modi- 
fied from old forms to meet these new demands. Many such im- 
provements — to the amount of several hundred — have been 


patented; but a very large, and perhaps the most important part of 
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them, consist in modifications of form and of workmanship which, } 
though not patentable, have been the result of careful and expensive 
experiments, in the course of which those engaged in them have 
been obliged to withdraw from use and condemn many thousands of 
instruments, not because they were not operative, but because 


others were better. 


| In addition to this, the manner of organizing and establishing the 
| business, and particularly the establishment and operation of ex- 
, changes and lines in large cities, has been the subject of much study 
| and expense in acquiring the needed experience. In the course of 
| this, many systems of lines and apparatus have been discarded, and 
| rebuilt or reconstructed. The knowledge and experience thus 
gained has been the most expensive, and perhaps, on the whole, 
has constituted the most important progress, of which the public and 
| the persons concerned have had the benefit. 
Substantially all this improvement has been made by the owners of | 
Mr. Bells patents, and those who operate under them, or in | 
direct Connection with his licensees. As one item of expense, I | 
; will mention that one such corporation has expended more than 
$100,000 in instruments alone which have been condemned, because 
superseded by improvements. [am quite sure, from my knowledge, 
that the experience thus owned, and of whieh any person who Can 
freely make and use telephones can have the benefit, has actually 
. cost the licensees under the two Bell patents more than half a mill- 
' lO dollars. 
As nearly as Tecan ascertain (and my daties enable me to have as 
accurate Information on this subject as any one), upwards of 100,000 
signal instruments and switches have been manufactured and put into 


use on telephone Jines:; from 00,000 to 75,000 miles of telephone 
wire put up; telephone exchanges established in more than four 
hundred places, in every State in the Union, including nearly all 
the cities in the United States of over 5,000 inhabitants: and more 
than 160,000) telephones are in use on such lines and exchanges, 
under license from the said Bell patents. 

Many million dollars of capital is represented by this business 
and embarked in it. The Bell company and its licensees have put 


in and actually expended in experiment. and construction, in the 
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manner, and for the purposes I have stated, in actual cash, more 
than $3,000,000 in excess of the amount withdrawn in dividends 
since the business was established. I believe that if the protection 
of the patents under which they have embarked shall be continued, 


_they will receive handsome returns for their outlay, and it has been 


made in this belief; but if the Bell patents are invalid much of 
this money would be lost. So long as the patents under which 
they have invested their money continue to be respected as they 
have been, the owners and licensees under them will be able to be 
remunerated for the expensive knowledge and experience which has 
been gained, because it all relates to or is auxiliary to the use of the 
patented telephones; but the character of what has been done is 
such that if protection cannot be had under those patents, and 
telephones can be used without license under them, the new-comers 
will largely reap the benefits of what has been gained at the expense 
of those who have spent their money, relying upon these patents for 
its return. 

If by inability to obtain preliminary injunctions the manufacture 
and use of telephones should be practically thrown open to the 
public during the time which I am informed is needed to bring a 
suit on the patents to final hearing, I am_ of opinion that the evils to 
the present owners and licensees and the benefits to infringers, 
which I have above referred to, would be suffered and realized to a 
very great degree. ‘This would be partly because of the derange- 
ment of the business, and partly because the manufacture of toler- 
ably efficient telephones is so easy that the country would be full of 
irresponsible infringers. 


ge of the business, I am satisfied that such gen- 
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From my knowled 
eral and unrestrained infringement for two or three years, at the 
present time, would take away nearly all the incentive to improve- 
ment and nearly all the means for improvement on the part of 
those who carry on the business, and thus the public would be leéss 
well served than they would be if the patents are respected. 

The complainant has established a telephone exchange covering 
Boston and its vicinity, and has constrained a large nuinber of pri- 
vate lines of leased telephones in this neighborhood. It has also, at 
large expense, provided itself with facilities for extending the said 
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business as fast as demanded by the wants of the public; and this 
business, which has been established for several years, has been 
seriously interfered with, and the complainant would suffer injury, 
which would be large and difficult to estimate, if infringing tele- 
phones should be made and used. In addition to that, the distribu- 
tiou of telephones among the community by the manufacturer would 
require and necessarily lead to a large number of suits and great 
expense and annoyance, both to the complainant and to those who 
might be guilty of such interfering use. From the nature of this 
instrument it would not be used by the manufacturer himself at his 
own factory, but would be provided for the purpose of being fur- 
nished to the general public, and so used by them. 

I have heard of the telephonic apparatus constructed by Amos E. 
Dolbear, of Somerville, in Boston, and which is said to contain some 
improvements or devices which he claims to have invented. . Some 
improvements of that kind are described in the patent No. 239,742, 
issued April 5, 1881, to said Dolbear, for “Apparatus for transmit- 
ting Sound by Electricity.” 

I have been informed and learn that recently said Dolbear and the 
defendant, Francis M. Holmes, and others, have associated them- 
selves together for the purpose of manufacturing telephones, indu- 
cing others to manufacture them, and of causing them to be introduced 
into general use in the community, if they can succeed in doing so. 
June 18, 1881, a description of this apparatus, purporting to have 
been written by Mr. Dolbear himself, with illustrations, was pub- 
lished in the “Scientific American,” a newspaper of large circulation, 
printed in New York, a copy of which is hereto annexed and made 
a part hereof. 

I have also been informed that a line has been constructed from 
the establishment of Mr. Dolbear, No. 70 Washington Street, to the 
furniture warehouse of the defendant, F. M. Holmes; that the pub- 
lic have been invited to freely come and use said line, and that many 
persons have talked over it by means of speaking telephones con- 
structed by said Dolbear, or under his direction, and connected with 
it; and that the purpose of said defendants in constructing and ar- 
ranging said line and instruments, and inviting others to use them, 
is to facilitate their said scheme of introducing them into general 
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and public use. Said line, [ am informed, has also been used by 
said Dolbear and said Holmes as a means of communication upon 
their own private business. 

J have been informed that said Dolbear and said Holmes have 
solicited other people, and endeavored to induce other people to 
join them in their said scheme. I have also been informed that they 
are arranging to form a corporation, with large capital, for the pur- 
pose of manufacturing and selling, or otherwise furnishing to the 
community, such infringing telephones. 

Part of my information on this subject is derived from the affi- 
davit of Edward Davis ; and the telephones described in said affidavit 
of Davis, when arranged in connection with a line and used for the 
transmission of speech, infringe the patents of Alexander Graham 
Bell, named in the bill in this case. 

THEO. N. VAIL. 
STATE OF MASSACHUSETTS, 
COUNTY OF SUFFOLK, SS. 


Subscribed and sworn to before me this twelfth day of September, 
A. D. 1881. 
[ SEAL. | GEO. WILLIS PIERCE, 
Notary Public. 
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SCIENTIFIC AMERICAN DOLBEAR ARTICLE. 


[AFFIDAVIT OF THEO. N. Vatu PAGE 118, ante. ] 


A NEW SYSTEM OF TELEPHONY. 
BY A. E. DOLLEAR. 


That rubbing a piece of amber will endow it with the property of 
attracting other bodies has been known from remote times, and it-is 
probable that this phenomenon was the only electrical one known 
until comparatively recent times. Sulphur, wax, glass, and a few 
other substanves were found to possess the same quality, and latterly 
it has been discovered that every substance whatever, when sub- 
jected to friction from a different kind of substance than itself, is 
capable of attracting light bodies in the same way as amber and as 
glass. The difference is one of degree only. 

Another phenomenon due to the electrical excitement of bodies 
by friction is, they attract each other stronger than they attract 
other bodies, while each of the excited substances will repel a simi- 
lar body excited in the same way. 

sut there are other ways of generating electricity that are familiar 
enough nowadays; for example, the galvanic battery; but this does 
not exhibit. the attractive property of the piece of rubbed glass in a 
way that is appreciable by ordinary means. A well-excited piece of 
glass will make a pith ball to move toward it from a distance of a 
foot or more. But let the pith ball be brought very near to any 
part of a battery or a wire attached to a battery, and no appreciable 
motion will take place. If, however the wires connecting the ter- 
minals of the battery be wound into a helix that incloses a piece of 
iron, the latter will be made a magnet by the current of electricity 
in the wire, and this magnet will attract other bodies. 

A very strong magnet will attract any body whatever, even a pith 
ball or a piece of hard rubber, but the strongest electro-magnet hith- 
erto made will not attract such a substance to itself from a distance 
of half an inch. The attractive property manifested by the iron is 
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called magnetism, and the corresponding property of the glass that 
has been subject to friction is called electrical attraction. 

While it is true that a current of electricity in the wire conductor 
of a battery is capable of developing an attractive property in the 
iron, it is also true that the terminal wires of the battery, when they 
are not connected, manifest an electrical attraction, for if they be 
properly connected to a sensitive electrometer the latter will show 
them to be electrified, one positively, the other negatively ; and. in 
order to understand hetter what is subsequently stated it will be 
best to dwell a little while upon this phenomenon. 

It has been stated above that all substances may be rendered elec- 
trical by friction, but for conductors of electricity like the metals 
friction is not essential; it is only necessary to touch one metal to 
another or to a fluid, like water, when one will be found positive and 
the other negative. Thus, if a piece of copper is touched to a piece 
of zine the copper will be found to be positively electrified, and the 
zinc negatively; if the copper is touched to water the latter will be 
positive, and the copper negative; while if the zine be touched to 
the water the latter will still be positive, but the zine will be more 
negative than the copper was. Now these differences of electrical 
condition are called differences of potential, and difference of poten- 
tial is electro-motive force, or the condition which results either in 
electrical attraction or in a current of electricity in a suitable con- 
ductor. <A great number of facts lead one to the belief that when- 
ever two different substances are placed in contact there an electro- 
inotive force is developed, electricity is generated; and the probable 
explanation of this is that the automic and molecular motions of two 
differently constituted bodies cannot be exactly alike; that is, they 
cannot be taking place at the same rate in both bodies. The mole- 
cules of a dense body cannot be moving as fast as those of a less 
dense body, and when these differently moving molecules are placed 
in contact with each other there must be some rearrangement of 
their motions at the points of contact, and the readjustment is 
quickly distributed by reaction throughout the whole body if it be 
what is called a good conductor, and more slowly in a poor 
conductor, but after such distribution there is no further action 
unless some means is provided for maintaining fresh surfaces 
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of contact. In the galvanic battery this is effected by the grad- 
ual solution of the zinc, by which the surface molecules are re- 
moved, thus presenting a fresh surface for renewal of the’ origi- 
nal conditions. As the electricity thus generated tends to go from 
the element with the higher potential to the lower one, there will be 
what is called a current through any conductor that connects them 
so long as the solution of the zine goes on, but break the wire that 
connects the two metals and the current will stop, and the ends of 
the wires will be found to be electrified, one positively, the other 
negatively. | 

But electricity may be generated in other ways still, and the 
method discovered by Henry more than forty years ago is second to 
none in scientific interest as well as practical use. It is this: that 
whenever a current of electricity in a conductor is started or stopped, 
or in any way varied, another current will be generated in an adja- 
cent conductor, but it will have a direction opposite to to that of the 
originating current. This is the foundation of what is now called 
inductive coils or inductoriums. ‘These consist of two coils of wire, 
one with only a few turns of larger insulated wire wound over a 
bundle of iron wires, the other coil being wound outside of the first 
or primary coil, and consisting of a great many turns of very fine 
wire. The primary coil may be connected to a battery, as in Fig. 5, 
first page, while the terminals of the secondary coil are generally 
made fast to some hard rubber mounting, as in Fig. 7. Whena 
current of electricity is permitted to traverse the primary coil the 
induced electro-motive force in the secondary coil raises one termina! 
to a higher potential than the other; that is to say, one terminal is 
positive, the other negative; and, if a wire connects these terminals, 
a current will flow through it from the positive to the negative ter- 
minal. If a galvanometer be connected to them the needle will be 
deflected by the current. Indeed, it is not necessary to have the 
wire terminals quite touch each other, for if the electro-motive force 
be great enough a spark will pass from one to the other, the spark 
being a part of a transient current, and consisting of some of the 
material of the terminal that has been torn off, and is transferred to 
the other terminal because it is electrified positively, and is, there- 
fore, attracted by the other terminal, which is negatively electrified. 
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That the terminals are electrified at such times may be proved by 
bringing a pith ball suspended by a thread near to one of them, or 
attaching one of the brass disks of an Epinus condenser by a wire 
to the terminal, as E in Fig, 5. Each make and break of the bat- 
tery current will make the pith ball move toward the disk. This 
principle of the attractive power of an electrified body for other 
bodies is the basis of the~new speaking telephone about to be de- 


scribed. 
THE RECEIVER. 


This consists in its simplest form, of two metallic disks about two 
inches in diameter, so mounted as not to be in metallic contact, and 
this is effected by turning a flange in a hard rubber case so they 
may be kept apart by it (see Fig. 4). A cap is screwed down upon 
cach plate, one of them having a small hole in the middle of it to 
listen at; the other is a larger one, having a knob turned upon it for 
conveniently holding it in the hand. ‘Through the middle of the 
knob a screw is sunk which touches the back plate and serves to 


adjust it to the best position relative to the front or vibrating plate. 


The back plate is thus fastened at both edge and middle, which pre- 


vents it from vibrating. while the front plate is only fast at its edge, 
leaving the middle free to vibrate. Hach of these plates, A. b. Fig. 
3, is in metallic connection with the induction coil so as to be its 
terminals. When thus connected, and one makes and breaks connec- 
tion in the primary circuit, a click may be heard by one holding the 
receiver near to the ear. [fa Helmholtz interrupter be employed to 
make and break the primary circuit the pitch of the fork can easily be 
heard, and with a Reiss transmitter or other suitable one in the same 
place any kind of a sound will be reproduced. 

The explanation of this is easily understood from the foregoing 
description of the conditions present. The electro-motive force 
generated by induction in the coil changes the two terminals in the 
receiver, one positively the other negatively ; they therefore attract 
ach other. 

One of them is free to move, while the others rigid. The mid- 
dle of the freer plate consequently moves slightly toward the other 
whenever they are electrified, and in so doing spends the energy of 
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the electricity, while its elasticity brings it back to its place. It is 
not essential, however, that both of these terminal plates should be 
connected to the induction coil, for if only one is connected the re- 
curring charges will cause the free plate to vibrate, for a charged 
hody will attract any other body, so if the connection be to the back 
plate it will attract the front one and make it move, and if the con- 
nection be to the front plate it will attract the back plate and ap- 
proach it. The effect will be increased by putting the finger upon 
the terminal that is free; not because it makes a ground, as it is 
termed in electrical science, or completes an electrical circuit, for, if 
the individual listening be as perfectly insulated as glass or hard rub 
ber can make him, the sound is as loud as if he stood on the ground ; 
hut the individual becomes electrified by induction, it is the same as 
enlarging the terminal would be. Consequently receivers are made 
having only one wire terminal (see Fig. 9), the other plate being 
connected by a conductor to a metallic ring upon the knob, and this 
receiver is as efficient as the other. 

Klectricians will recognize in this structure what is technically 
known as the air condenser, and the mutual attraction of the two 
plates has been employed as a means of measuring electric potential. 
In this case one of the plates is suspended from one arm of a balance, 
while the other is fixed underneath it at a short distance. The 
attraction of the plates when they are electrified requires an extra 
weight to keep them apart, and the weight needed is the measure 
of the attractive force. But the plates will attract each other when 
glass or mica or any other non-conducting substance is placed 
between them in the place of the air; and one might expect that if 
such an air condenser would give sonorous results ether forms of 
condensers would do so likewise, and this is so. Indeed, whoever 
has charged a Leyden jar has probably noticed the sounds coming 
from it when it is nearly saturated. In 1863 Sir William Thomson had 
his attention directed to the sounds produced by discharge in an air 
condeuser.” : 

When the two plates of Epinus’ condenser are in metallic con- 
tact no sounds whatever can be produced by it, but if they are 


*See papers on Electro Statics and Magnetism, page 236. 
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That the terminals are electrified at such times may be proved by 
bringing a pith ball suspended by a thread near to one of them, or 
attaching one of the brass disks of an Epinus condenser by a wire 
to the terminal, as E in Fig, 5. Each make and break of the bat- 
tery current will make the pith ball move toward the disk. This 
principle of the attractive power of an electrified body for other 
bodies is the basis of the-new speaking telephone about to be de- 
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inches in diameter, so mounted as not to be in metallic contact, and 
this is effected by turning a flange in a hard rubber case so they 
may be kept apart by it (see Fig. 4). A cap is serewed down upon 
each plate, one of them having a small hole in the middle of it to 
listen at; the other is a larger one, having a knob turned upon it for 
conveniently holding it in the hand. Through the middle of the 
knob a screw is sunk which touches the back plate and serves to 
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3. is in metallic connection with the induction coil so as to be its 
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receiver near to the ear. [fa Helmholtz interrupter be employed to 
make and break the primary circuit the pitch of the fork can easily be 
heard, and with a Reiss transmitter or other suitable one in the same 
place any kind of a sound will be reproduced. 

The explanation of this is easily understood from the foregoing 
description of the conditions present. The electro-motive force 
generated by induction in the coil changes the two terminals in the 
receiver, one positively the other negatively ; they therefore attract 
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the electricity, while its elasticity brings it back to its place. It is 
not essential, however, that both of these terminal plates should be 
connected to the induction coil, for if only one is connected the re- 
curring charges will cause the free plate to vibrate, for a charged 
hody will attract any other body, so if the connection be to the back 
plate it will attract the front one and make it move, and if the con- 
nection be to the front plate it will attract the back plate and ap- 
proach it. The effect will be increased by putting the finger upon 
the terminal that is free; not hecause it makes a ground, as it is 
termed in electrical science, or completes an electrical circuit, for, if 
the individual listening be as perfectly insulated as glass or hard rub. 
ber can make him, the sound is as loud as if he stood on the ground ; 
hut the individual becomes electrified by induction, it is the same as 
enlarging the terminal would be. Consequently receivers are made 
having only one wire terminal (see Fig. 9), the other plate being 
connected by a conductor to a metallic ring upon the knob, and this 
receiver is as efficient as the other. 

Klectricians will recognize in this structure what is technically 
known as the air condenser, and the mutual attraction of the two 
plates has been employed as a means of measuring electric potential. 
In this case one of the plates is suspended from one arm of a balance, 
while the other is fixed underneath it at a short distance. The 
attraction of the plates when they are electrified requires an extra 
weight to keep them apart, and the weight needed is the measure 
of the attractive force. But the plates will attract each other when 
glass or mica or any other non-conducting substance is placed 
between them in the place of the air; and one might expect that if 
such an air condenser would give sonorous results ether forms of 
condensers would do so likewise, and this is so. Indeed, whoever 
has charged a Leyden jar has probably noticed the sounds coming 
from it when it is nearly saturated. In 1863 Sir William Thomson had 
his attention directed to the sounds produced by discharge in an air 
condenser.” 

When the two plates of Epinus’ condenser are in metallic con- 
tact no sounds whatever can be produced by it, but if they are 
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separated by a thin fiim of air, they will reproduce speech (see Fig. 
6,at E). In the first case the electricity passes from one plate to 
the other without doing work or changing its form; while in the 
latter its form is changed and work is done, and between the best 
conductors, such as silver and copper and the perfect non-conductor 
air, there are all degrees of conductibility, and whenever electricity 
spends its energy upon an imperfect conductor it results in heating 
it; that is, in molecular and automic vibrations. Consequently an 
undulatory current from an ordinary transmitter, when sent through 
an imperfect conductor, will set "1p sound vibrations in it which may 
be appreciated by the ear. Let, then, any poor conductor, like a 
disk of carbon, a sheet of paper or of gelatine, or such chemical 


substances as ammonium chloride, be placed between the terminal 


plates, and an undulatory current sent through them will result in 


sound, and speech may be reproduced. 

Now, the phenomena observed in Geissler’s tubes and Crookes’ 
tubes show that the residual gaseous molecules are violently impelled 
from the electrified terminals, not simply because they are electrified, 
but because they are heated, for the same phenomena are witnessed 
when the terminals are heated in other ways; so it is probable that 
between the plates of the air condenser there is an actual impulsion 
of the air particles from one to the other, and that the phenomenon 
of attraction is not isolated from molecular impact. Receivers have 
been made in which a vacuum could be produced between the plates 
but no great difference could be observed in their performance; and, 
when one reflects upon the immense number of molecules left in the 
best vacuum yet produced, it is not a matter of much surprise. 

When a non-conductor, such as air, or vulecanite, or mica, sepa- 
rates the two plates, there is a complete transformation of the elec- 
tricity at the limiting surfaces, and with small condensers the 
efficiency depends upon the electro-motive force employed. For low 
electro-motive forces, such as common batteries of a few cells can 
give, the effect is almost inappreciable, and for this reason such a 
receiver as this is quite free from the disturbance known as induction, 
and which is so troublesome in the magneto telephone, such induced 
currents being generally of low electro-motive force. 


Among the earliest of my experiments, made while developing 


SCIENTIFIC AMERICAN DOLBEAR ARTICLE. 27 


this method, was to attach one terminal wire from an induction coil 
to the outer coating of a Leyden jar, taking the other wire from the 
coil in one hand, and applying one ear to the knob of the jdr Every, 
word spoken at the transmitter was distinctly heard, but the prickly 
sensation due to the electricity was too disagreeable. Another 
receiver, not less curious than the Leyden jar, was found in the pair 
of insulating handles made for the medical application of electricity 
(Fig. 8). When these were connected to the coil wires, and one 
held in each hand by the wooden part, while the metallic ends were 
placed at the ears, any kind of a sound at the transmitter was heard 
without any difficulty, but of course the same sensation was felt as 
with the jar. Many forms of condensers have been employed with 
capacities too small to measure up to two micro-farads, and these 
in all sorts of relations, charging the plates from batteries, from 
Holtz machines, charging the line as in cable works, ete., all of 
which give results that differ only in degree. 


THE TRANSMITTER. 


As with other systems in common use, there is a transmitter as 
well as a receiver. One form of the transmitter is shown in Fig. 10, 
it being attached to the door of a box containing battery and coil. 
This transmitter is substantially the same as the one invented by 
Reiss in 1861. His consisted of a cubical box (see Fig. 6) about 
tive inches on a side, having an opening on one side to talk into, and 
another one on top, across which the diaphragm was fastened. <A 
pin of platinum was glued to the middle of the membrane and con- 
nected by a wire to a binding screw. <A V-shaped wire with plati- 
num point touched upon the platinum of the membrane, and with its 
binding screw served to complete a galvanic circuit. This one (see 
Fig. 10) differs from this of Reiss only in making the chamber 
smaller, making the connecting wire on top I-shaped, and substitut- 
ing carbon or other suitable substance for the platinum; but the 
platinum doves very well. It is a matter of some surprise that the 
old transmitter is still spoken of as a make and break circuit, and 
that it can only transmit pitch, whereas, whether it breaks or not 
when a sound is made in it depends solely upon the intensity of that 
sound, just as with the Blake transmitter. If one talks gently to the 
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original Reiss transmitter it not only does not break, but it trans- 
mits speech with all its qualities. 

Accompanying the transmitter an induction coil is shown at I, Fig. 
6, and as the working of the receiver depends upon electro-motive 
force aud not upon current, it is necessary, if a coil be used to raise 
the electro-motive force, to have one with many more turns than is 
needed with the magneto receiver. and the best results have been 
obtained with a coil having a resistance of four or five thousand ohms, 
but it is probable that this will be reduced. 

On account of the high electro-motive force a better insulation is 
needed than ordinary telegraph lines give when the induction coil 
is at the further end of the line, but if it is at the receiving end, and 
a low electro-motive force is employed in the primary, then ordinary 
insulation will answer. Again, the electro-motive force being high, 
inserted resistances do not so markedly decrease the efficiency of the 
instrument, as in the case with the magneto telephone. For instance, 
the articulation is perfect and loud enough with a resistance of fifty 
thousand ohms, a resistance equal to five thousand miles of common 
telegraph wire, and it may be heard through the resistance of a 
million ohms, practically an infinite resistance. 

If one of the terminals of a receiver be charged in any way the 
reaction between the two plates will be stronger than it will be 
without. Let, then, one terminal be attached to a knob of a Holtz 
machine that is kept charged by rotation. The sounds will be heard 
much louder, and any other source of electricity with high potential 
will answer the same purpose. Hence a battery of a large number 
of cells may be substituted for the Holtz machine, and one of the 
terminals of the battery may go to the ground, though this is not 
essential. This arrangement will keep the terminal plate charged to 
the potential due to the chemical relations and number of cells in the 
battery. If the battery be placed in the line wire it will keep both 
ends of the line charged. A Volta’s pile may be substituted for the 
battery in either place, and so may a charged condenser of any 
capacity, the electrically charged terminals in this system acting in 
2 way analogous to the permanent magnets in the magnetic system. 

There are various other ways of employing condensers, and as one 
would infer from the preceeding descriptions of the phenomena, these 
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condensers will talk, that is, they will reproduce in sound the vary- 
ing electrical conditions to which they may be subjected, as will also 
either a battery or a Volta’s pile. 

I have often heard them talk, and have made many experiments 
with such receivers. 

Several other diagrams are also added, showing some of the vari- 
ous ways in which the system may be employed. 

In perfecting this new telephone Professor Dolbear has given long and 
constant study to the scientific problems involved, while the mechanical con- 
struction has been prosecuted by H. C. Buck, aided by skilled machinists and 
competent assistants. The above concise descriptio: in the inventor’s own 
words will give our readers a clear understanding of the principles that 
underlie his interesting invention, and it only remains for us to describe in 
brief the several figures in our front-page engraving. 

Fig. 1 shows the telephone in actual use, the transmitter being secured to 
the wall, the battery and induction coil being placed in a box on the floor, or 
in a convenient closet. Fig. 2 is a perspective view of the new receiver; 
Fig. 3 a face view of the same, with a portion of the casing broken away to 
show the connection of the two binding posts, A B, with the diaphragms, C D, 
and the adjusting screws by which the distance between the diaphragms is 
regulated are shown in the sectional view, Fig. 4. 

Fig. 5 illustrates the principle of electrical attraction upon which the action 
of the new receiver is based; the electrostatic charge received by the plate, E, 
from the induction coil attracts the pith ball suspended in front of the plate. 

Fig. 6 shows the two plates, E, of an Epinus condenser, placed near together 
and connected with the terminals of the secondary wire of the induction coil, I, 
and used as a telephone receiver. 

Fig. 7 shows an induction coil with a separable primary for illustrating the 
principles of electrical induction. 

Fig. 8 illustrates the manner of securing telephonic communication through 
ordinary medical electrodes. 

Fig. 9 illustrates the essential features of the new telephonic system. I 
being the induction coil whose primary is in cireuit the with battery, B, and 
transmitter, T; the receivers, R, are each connected with a single terminal of 
the secondary wire of the coil, I. 

Fig. 10 shows Professor Dolbear’s experimental telephone transmitter. In 
this instrument the diaphragm, A, is horizontal, and carries a carbon electrode. 
upon which rests a movable carbon electrode connected by an arm with a deli- 
eately pivoted bar supported by the diaphragm cell. The local circuit is from 
the battery, B, through the carbon electrodes, and through the primary of the 
induction coil, I. 

Fig. 11 shows the exhibit prepared for the Paris Electrical Exhibition, and 
intended to represent the perfected telephone system. It shows two similar 
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instruments, which in practice are placed at opposite ends of the telephone line. 
T is the transmitter, B the battery, I the induction coil, R the receiver, and G 
the ground. b is a key for cutting out the receiver when it is desired to talk, d 
e are the primary wires, f the secondary wire leading to the key, h the line con- 
nection of the receiver, and i is the ground connection of the receiver. 


Girguit Gourt of the Gnited Staies. 


DISTRICT OF MASSACHUSETTS. 


IN EQUITY. 


AMERICAN BELL TELEPHONE COMPANY 
Vv. 


Amos E. DOLBEAR ET AL. 


AFFIDAVIT OF AMOS E., DOLBEAR. 


Amos E. DoLBEAR, of lawful age, being duly sworn, says,— 

I am one of the defencants. 

I am professor of physics at Tufts College, and have been since 
1874. I have devoted my entire time to the study and teaching of 
physics since 1868, and for the past twenty-tive years have been a 
constant student of electric and acoustic phenomena. 

I believe I fully understand the various methods of and apparatus 
electrically reproducing sound now known, and the physical laws 
underlying them. 

I adopt the exposition given by Professor Cross of the theory of 
sound in his affidavit, remarking, however, that Helmholz’ theory 
was demonstrated and published as early as 1859, and was widely 
known both in Europe and in this country before 1860. 

Electricity is a physical condition of matter which is capable of 
manifesting itself in two ways: first by attracting neighboring 
bodies; s«cond/y, by distributing itself with great velocity through- 
out some substance. In the former case it is said to be electrical 
attraction; in the latter case it is said to be a current of electricity. 
[In the former case it is necessarily at rest, and its energy is poten- 
tial energy, and it is called static electricity; in the latter case it is 
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necessarily in motion, and its energy is kinetic energy, and it is 
called dynamic electricity. 

That a current of electricity traversing the coil of an electro-mag- 
net would induce in the coil magnetism, the polarity of which varied 
with the direction of the current, and the strength-of which varied 
with the strength of the current, and that a metallic plate or dia- 
phragm set up within the magnetic field of such a coil would give out 
sounds by reason of its vibrations towards the magnet in obedience 
to magnetic attraction, and away from it by its own resiliency, and 
that such vibrations would produce.in the adjacent air sounds cor- 
responding in pitch with the rate of variations in the strength of the 
current traversing the coil of the electro-magnet, was well known 
before the date of Professor Bell’s patent of 1876, in suit in this case, 
or, so far as I am informed, of his invention described in that patent. 
Reis (to speak only of such results produced and published by him 
as I suppose to be not controverted) had done this, employing a 
transmitting diaphragm which was set in vibration by the impact of 
the air-waves produced by the utterance of speech against it, and 
whose vibrations caused variations of strength of current in an elec- 
tric circuit which included an electro-magnet at a receiving station, 
such variations of strength of current corresponding in rate to the 
said air vibrations, and in turn inducing in the receiving electro-mag- 
net corresponding magnetic vibrations, which again, by the vibrations 
of a metallic plate in the magnetic field, were converted into air-waves 
similar in rate to those produced at the transmitting station, thus 
producing sounds of similar pitch to those uttered at the transmit- 
ting station. This instrument is said to have been incapable of 
transmitting speech, because as is alleged, the electric circuit was 
not constantly under the control of the moving part of the transmit- 
ter, but was at times broken by the movement of the transmitting 
diaphragm. And it is also alleged that the Reis receiver was not 
adapted to reproduce from the conducting circuit, even if his trans- 
mitter has been adapted to produce upon it, all the variations involved 
in the telegraphic transmission of speech. 

I will assume tnat this is a correct summary of the results accom- 

plished by Reis. So assuming, it appears that by means of the 
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’ vibration of a diaphragm under the influence of air-waves produced 
| by speaking, he produced certain vibrations of current in‘an elec- 
trical circuit, which vibrations of current were converted into corre- 
sponding vibrations of magnetism, which produced corresponding 
i vibrations of a plate, whose action upon the air produced sounds 
similar in pitch to those uttered at the transmitting station. 

The method here employed of using electricity for telegraphing 
sound, namely, by producing variations in a current of electricity 


traversing the coils of an electro-magnet in which corresponding 
magnetic variations were induced, was the only way known at the 
date of Bell’s patent in which electricity could be made to cause 
mass vibrations of a plate, and so give out a definite tone. é 

The Bell telephone described and represented in the Bell patent of 
1876 is based upon and makes use of this same property of elec- 
tricity, by which a current of it can be converted into magnetism, 
which may then serve as the agent to cause the necessary vibrations 
of the diaphragm sensitive to magnetic attraction at the receiving 
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station. 

I feel sure that Mr. Bell did not know, nor did any one know, 
that electricity not converted iuto magnetism, but static and acting 
by its potential energy, could be used to produce such vibrations of 
a diaphragm, or indeed any continuous vibration at all. 

| This is a discovery of my own, made since Bell’s patent, and upon 
which my method of telegraphing speech is based. 

¢ | Professor Cross, in his affidavit filed in this case, says that it was 

well known before the date of Bell’s patent that “the attractive 

“power of one plate on another varied with the electrical condition 

‘of the first. ‘This is true. 

Next he says, “It was also well known before the date of said 
“patent that by this means the electrical variations in the secondary 
“circuit of an induction coil could be made to cause such vibratory 
“motion in a plate as to thereby produce a sound whose pitch cor- 
“responds to the rate of the electrical variations.” If this means 
| mass vibration of a plate or diaphragm or any such thing, produced 
in it by means of electric variations in the terminal plate, or, in other 
words, by means of variations in the electric potential of such a 
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plate, I can only say, in the absence of any specification by Prof. 
Cross of the patent or publication or other reference he has in mind, 
that I know of no such thing existing before Bell’s patent, or before 
my own discovery, and I believe that he is in error. 

He goes on to say, “And this device for converting electric 
“variations into sound-waves was well known as an equivalent and 
“substitute for the motion given to a vibrating armature by means 
“of the varying attractions of an electro-magnet through whose 
“coils the same varying current should be passed.” In this I have 
no doubt that he is in error. I have had occasion to exhibit my 
telephone to a great many skilled electricians, and without execption 
they have expressed their astonishment at hearing that variations of 
the electric potential of a terminal plate could practically produce 
any sound vibrations of an opposed diaphragm comparable to those 
produced by the varying attractions of an electro-magnet. 

I reproduce speech in my telephone by means of variations of 
the electric potential of a charged condenser. Up to the time of 
my invention, what was known as to the production of sound by con- 
densers or opposed plates was very meagre. It had been observed 
that a condenser, when discharged suddenly, gave out a short sound, 
and a Reis transmitter had been used in the primary circuit of an 
induction coil with a condenser in the secondary circuit to reproduce 
pitch by the sudden discharges of the condenser rapidly following 
one another, being the experiment referred to in Mr. Pope’s affi- 
davit in this case. This was the most advanced stage of knowledge, 
so far as I know or have any reason to believe, until after 1876. 
The sound obtained from the discharges of the condenser as just 
mentioned was not obtained by any vibration of either plate of the 
condenser produced by the change of potential of the plates, but 
was obtained by the disruptive discharges of electricity from one 
plate to the other. Such a mode of producing sound cannot possi- 
bly be extended to the production of anything but pitch. 

The discovery upon which my method of telegraphing speech is 
based was made by me while experimenting with a telephone based 
upon the principle that a current of electricity will decompose a 
compound chemical substance; in these experiments I put the sub- 
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stance to be decomposed between two plates, the terminals of an 
induction coil of about 2000 ohms’ resistance; and during these 
experiments [ was surprised at hearing speech on one occasion 
where air only was between the plates, and when it was clear to me 
that there could have been no discharge from plate to plate. This 
led me to experiment further, and these experiments resulted in my 
present method and apparatus. 

I believe it to be broadly true that before my discovery it was un- 
known that variations in the potential of a terminal, as distinguished 
from sudden discharge, could be used for my purpose, and I believe 
that I was the first to use them for any purpose. For example, | 


have discovered that the potential of a plate will give it, or a plate- 


opposed to it, motions exactly corresponding to the changes in po- 
tential, whether the potential be increased during all of a certain 
period of time, whether with regular or with varying rates, or de- 
creased during a certain period with regular or with varying rates, or 
both increased and decreased with rates regular or constantly vary- 
ing. The fact that a condenser will give out a sound when suddenly 
charged or discharged, has no relation to the fact that sound-waves 
‘an be produced in air by varying the petential of a plate opposed 
to some other body. It is not possible in the nature of things to 
produce speech by charging and discharging a condenser, no matter 
how it is done, for the discharges are practically instantaneous; and 


the sound-waves of speech require definite times. 


There are necessarily some resemblances between Mr. Bell’s 
method and mine, because both are methods of telegraphing speech. 

He throws upon an electric circuit variations like those which the 
utterance of a sound has produced in the air, and the same is true 
of my telephone. This is a physical necessity of the use of electricity 
at all for the purpose of transmitting speech. There must be elec- 
trical variations of some sort on the wire, and the electrical varia- 
tions (whatever they are) must correspond with those which the voice 
has produced in the air. Unless these things are done, the use of 
electricity for the purpose of transmitting speech is physically im- 
possible. I assume, then, in comparing Mr. Bell’s method of tele- 
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graphing speech with my own, that some identity beyond this must 
be found, if they are to be regarded the same in principle. 

It is true that by Mr. Bell’s method the air-waves produced in 
speaking are caused to vibrate an instrument which holds, the elec- 
trical circuit under its control constantly, so that whatever movement 
of the diaphram at any instant may be made, will be converted into 
a corresponding electrical variation ou the line wire. And I do the 
same. But I consider that the two methods are nevertheless sub- 
stantially different, because the electrical variations in the two cases 
are wholly different in character, those used by me being static or 
potential variations, which were not known or supposed to be avail- 
able as an agent for inducing vibrations of a diaphragm, and which, 
when used for that purpose, do so in an essentially and radically dif- 
ferent manner from that in which the electrical variations act which 
are employed by Mr. Bell. 

Ile converts his electrical variations into magnetic variations, and so 
vibrates the receiving diaphragm by a property of both which was 
well known ; and he is able to effect this conversion because he uses 
the dynamic or kinetic energy of electricity traversing a coil; in 
other words, his electrical variations are variations in an electrical cur- 
rent. 

I do not convert my static electric variations into magnetic varia- 
tions, because they are static and not dynamic. I use them directly 
and without change, to effect the vibration of the receiving dia- 
phragm. The possibility of so using static electrical variations, or 
variations of electrical potential, was not known until I discovered it. 

The two methods of telegraphing speech are, I truly believe, 
essentially and radically different, based upon different electrical 
laws; based, in my case, upon an original discovery of a capacity 
oer power of electricity not previously known or believed to exist, 


i.e. the power of electricity acting through its static or potential 


form to attract, according to variations of its electrical potential, a body 
electrified to a different potential, and to thus produce sonorous 
vibrations. 

When speech is transferred from one place to another electrically, 
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whether by a known method or one not yet imagined, it is perfectly 
certain that the sound at the transmitting station must so act as to 
cause the electric energy upon the line to vary in its strength with 
the varying phases of the sound to be reproduced, because the prob- 
lem is to reproduce one form of energy by converting it into a second 
form of energy; that is, air vibrations into electric vibrations; and 
it is a truism that the electric vibrations must conform to the air 
vibrations which produce them, if the electric vibrations are to be 
used to produce air vibrations like thé first. Let me speak of it, 
for this purpose, as form of energy A. Now A is not electricity, 


and if electricity is to supplant A, A either must be transformed | 


into electricity or be applied in some way so as to modify a current 
of electricity or an electrified body, so that any phase of A shall 
have its counterpart in electricity, for the latter is the agent to do 
the work at the receiving end, So much is inevitable, and due, not 
to invention, but to the physical laws involved. The methods for 
doing this are proper subjects for invention. 

Now, electricity is a form of energy also; call it KE. If form of 
energy A’ is to be like A, and is to be produced by E going from A 
to A’, it is a physical necessity that HE must conform in all particulars 
to A, so that every phase of A shall have a corresponding phase in 
E; for nothing can be produced at A’ except by the various phases 
of E. | 

That these conditions which are employed in the telephone in 
volve what is known as the conservation of energy, and are mathe- 
matical in their nature, is allowed and must be allowed by any one 
understanding them. 

I will now compare my method and apparatus more in detail with 
those described in the Bell patent. 

As to the method: Considering figs. 5, 6 and 7 in the light of the 
description of Bell's method, I have no doubt that Bell’s method of 
reproducing sounds consists in (1) converting the energy of sound- 
waves into magnetic variations; (2) converting these magnetic 
variations into electric variations; (5) reconverting these electric 
variations into magnetic variations; and (+) reconverting these last 
magnetic variations into new sound-waves; each one of these trans- 
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formations being an example of the conversion of one form of energy 
into another form, according to the well kuown laws of the conser- 
vation of energy and correlation of forces. 

The apparatus for employing this method consists of (1) a device | 
which is operated by the energy of the sound-waves; (2) a mag- 
netic system, the energy of which is varied by the operation of this 
device; (3) a conductor circuit in which electric energy is set up 
by the variations of the magnetic energy of the first magnetic 
system; (4) a second magnetic system, the magnetic energy of 
which is varied by the variation of the electric energy in the con- 
ductor circuit ; and (5) a device which is operated by the variations 
of magnetic energy in the second magnetic system to reproduce 
sound-waves. My method differs from Bell’s (if the above be taken 
as Bell’s) in these respects. 

Il use the energy of the sound-waves to control the electricity in 
a circuit, instead of converting that energy into magnetic variations, 
as Bell does; and this difference is very important practically, for 
the reason that all the magnetic energy Bell can get, can never ex- 
ceed; and practically must fall much short of, the energy of the 
sound-waves, which is itself necessarily weak; while in this part of 
my method (which is not mine, but borrowed from Reis) the electric 
energy has no relation to the energy of the sound-waves, but the 
electric energy used is very many times greater than the energy of 
the sound-waves; and this because the energy of the sound-waves 
is not converted into another form of energy, as in Bell’s method, 
hut is employed solely to regulate the supply of electric energy ; 
the difference being much the same as between turning a wheel by 
hand, thereby converting muscular power into motion, and moving 
water-gates by hand, thereby giving motion to the wheel. This 
electric energy | convert into magnetic variations, but it is the fact 
that any magnetic variations which can be practically cbtained by 
converting the energy of sound-waves is wholly inoperative in my 
system ; for my receiver will not work practically, if at all, with a 
magneto-transmitter. But even assuming that I do convert sound- 
waves into magnetic variations, and therefore must be held to 


employ the first step in Bell’s method, how is it as to the second 
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step? It is true, in some sense, that I convert these magnetic 
variations into electric variations; but it is the fact that the electric 
variations utilized in my method are radically different from those 
used in Bell’s method. In bBell’s method variations in current 
strength are essential, while in my method the electric variations 
are static. 1] use magnetic variations solely to obtain great variations 
in potential or charge, not to obtain variations in current strength. 
In Bell’s method, the greater the variations in current strength, the 
better the result; in my method current variations are not utilized. 

In Bell’s method, Ohm’s law,—z. e., electro-motive force divided 
by resistance, equals current strength,— is applicable to the electric 
variations ; while that law has no application whatever to the electric 
variations used in my method. 

To make this clearer, suppose a soft iron core surrounded by a 
primary and secondary coil. So long as the current strength of the 
primary circuit is constant, the magnetic strength of the soft-iron 
core will be constant; but upon any variation of the current strength 
in the primary circuit, the magnetic strength of the soft-iron core 
will vary proportionately ; and instantaneously with each and every 
variation of the magnetic strength of the core, the secondary coil 
will become electrified, one end being positive, the other negative ; 
that is, the ends will be at different potentials ; and their potentials 
will vary instantaneously, at each and every variation of the current 
strength in the primary coil, and there will be no current, but simply 
electric tension or electric pressure in the secondary coil. The 
energy is potential only, not kinetic; while in all currents of elec- 
tricity the energy is kinetic and not potential. The two names for 
these electric conditions are static and dynamic. 

The ends of the secondary coil, when the coil is electrified, will 
attract each other, and the force of that attraction will vary directly 
as the clectric tension or potential varies, other things being equal. 

Enlarging the surface of either one of the ends will very greatly 
increase ils attractive force, the increase in force being directly as 
the increase in surface, supposing the tension to be the same until 
the terminal receives its maximum charge. 

It is this quality of electric variations, viz., variations in electric 
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tension or electric pressure or charge, into which the energy of the 
magnetic variations is converted in my method, while in Bell’s 
method the energy of the magnetic variations is converted into 
vibratory currents. The difference between us in this respect 1s 
almost precisely the same as the difference between the energy of a 
varying current of water and the energy of a varying head of water. 
It is impossible to apply the electric energy active in Bell’s method 
to work my receiver, and impossible to apply the electric energy 
active in my method to work Bell’s receiver; and this is to my mind 
emphasizes the difference I am now dealing with, which is, that 
although it is true in a sense that we both convert the energy of 
magnetic variations into electric energy, yet it is clear to all skilled 
in this art that the electric energy into which I convert the energy 
of the magnetic variations is a wholly different electric energy from 
that into which Bell converts the energy of magnetic variations; 
at least as different as the kinetic energy of a given number of cubic 
feet of water flowing from one point to a lower one in a given time 
is different from the potential energy of a column of water with no 
outlet, and so different that all will agree that it is physically impos- 
sible to utilize the potential energy of electric variations in Bell’s 
method, and equally impossible to utilize the kinetic energy of 
electric variations in my method. 

The above considerations of the second step of Bell’s method 
applies in a measure to the third step which in Bell’s method con- 
sists in converting the energy of electric variations into magnetic 
variations. 

This I omit wholly. 1 convert the potential energy of my electric 
variations directly into motion, while Bell converts the kinetic energy 
of his electric variations, first into magnetic energy, and that into 
motion. This part of my method, viz., the direct conversion of 
the potential energy of electric variations into sound-waves of all 
characters, is, so far as I know or have any reason to believe, a new 
discovery. I discovered it, as I have stated, almost by accident, 
and while searching for a wholly different matter; and up to that 
time the knowledge on the question of the production of sound by 
condensers, or opposed plates not in contact, was very meagre, as I 
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have before stated, and what was known tended strongly to show 
that such plates were not at all adapted to reproduce anything but 
pitch. | | 

The following facts were all well known before 1876; viz., that an 
electrified body would attract all other bodies, except such as were 
electrified with like electricity; that two electrified bodies would 
repel each the other if both positively or both negatively electrified, 
and would attract each the other if one were positive and the other 
negative; but I am not aware of any methods or apparatus utilizing 
these facts before my discovery and invention, except only electro- 
meters and like instruments in which two plates or leaves are charged 
with like electricity and therefore repel one another, or in which a 
suspended body, as a pith-ball, is caused to move by being electrified. 
I have no doubt that I was the first to discover that variations of 
charge (which is precisely the same thing as variations of potential, 
or of electric pressure, or of electric tension, and a wholly different 
thing from variations of current) could be used to produce any de- 
sired effect. 

Taking the above view of Bell’s method, his apparatus is, in 
essence, two magnets, two armatures, two coils and a conductor cit- 
cuit of which both coils form a part. My apparatus, as most com- 
monly used, consists of a primary circuit, containing a transmitter, 
a battery and a primary coil, a magnet within the primary coil, and 
also within a secondary coil, with the terminals of the secondary 
coil enlarged and opposed. It is obvious, therefore, that my appa- 
ratus lacks the magnet and its coil and armature which are in Bell’s 
receiver. It is also the fact that the construction and operation of 
the coil and magnet which I use differ widely from the transmitting 
coil and magnet of Bell’s apparatus, because my secondary coil must 
be of very high resistance, say upwards of 2000 ohms (and better 
5000 than 2000) to produce a sufficiently high charge in the second- 
ary coil, while the transmitting cuil of Bell’s apparatus is in practice 
only a slight resistance, say about 150 ohms and inoperative with 
my receiver, although especially adapted for Bell’s receiver, because 
Bell’s receiver works to the best advantage when the transmitting 
coil is such as to produce that current best adapted for the coil and 
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core of the receiver; anything in excess is not only wasted, but 
hurtful. The resistance of the transmitting coil is an example of 
internal resistance, while that of the receiving coil is external resist- 
ance, and it is perfectly well known that for the maximum effect the 
internal and external resistance should be equal. 

This, to my mind, also throws. much light upon the absolute dif- 
ference between my method and apparatus and that of Bell; for in 
my case the internal resistance should be about 5000 ohms, and 
may well be very much greater; but the external resistance is many 
millions of ohms, practically infinite; and if the internal resistance 
in my case should equal or exceed the external — which is practically 
impossible — my apparatus would not work, because sparks would 
pass rapidly between the plates, and destroy its action as a receiver. 

Bell’s method and apparatus may be considered as follows: Bell’s 
method may consist in (1) regulating a continuous voltaic current 
by the energy of the air waves; (2) converting the energy of this 
regulated current into magnetic variations, and so on as before. His 
apparatus, in this point of view, will consist of a primary circuit 
containing a transmitter, a battery, and a primary coil substituted 
for the transmitting armature of his apparatus as at first consid- 
ered. 

Taking this view of Bell’s method and apparatus, my method and 
apparatus is the same in substance so far as concerns the primary 
circuit, with a transmitter, battery, and primary coil in it, as the 
like parts of the assumed Bell method and apparatus. But all that 
I have said as to the vastly different electric variations in the second- 
ary coil, and the wholly different method of utilizing them, remains, 
of course, equally applicable here. 

Lastly, Bell’s method and apparatus may be considered as follows: 
Bell’s method may consist in (1) regulating a continuous voltaic 
current by the energy of the air wave: (2) converting the energy 
of this regulated current into magnetic variations; and (8) convert- 
ing these magnetic variations into sound waves, or precisely what 
Reis tried to do. His apparatus, in this view, will consist of a line 
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conductor cireuit, containing a transmitter, a battery and a coil, a 
magnet in this coil, and an armature controlled by it. In this view, 
I have a conductor circuit, a battery and a coil, with a magnet in the 
coil, but lack the armature, and also lack any equivalent or known 
substitute for the armature. And my method, while the same as 
the assumed Bell method, so far as concerns regulating a voltaic 
current by the energy of the air-waves, and converting the energy of 
this regulated current into magnetic variations, is yet wholly differ- 
ent in all other respects from the assumed Bell method; for magnetic 
variations are wholly inoperative upon my receiver until they are 
converted into the electro-static variations which I have fully de- 
scribed. Moreover, the electric variations utilized by me and- 
which I have no doubt are wholly new with me, are widely different 
from any electric variations in the assumed Bell method and appara- 
tus, as I have above fully explained. 

The practical advantages of my method and apparatus over Bell's, 
whichever one of the three views above mentioned may be taken of 
Bell’s are: #irst. ‘The very high potential or electric tension which 
is the essential and most striking feature of my electric variations 
practically remedies all the very serious ill effects arising in all other 
telephones from induced currents and earth currents; and the reason 
of this is that the tension of such currents is very trifling compared 
to the electric tension necessary to operate my receiver; although 
the strength of such currents is amply sufficient to seriously inter- 
fere with the operation of any other receiver known to me, even on 
short lines, and is fatal in lines of any great length. 

Secondly. On account of the very high tension of my electric 
variations resistance in the line is of no practical importance; while 
it is of very great practical importance in all telephones which 
operate under Ohm’s law. 

My discovery that electric variations of extremely high and vary- 
ing tension were adapted to produce vibrations of all qualities, 
enables speech and all other sounds to be readily transmitted over 
very much greater distances than with any other telephone, and 
under circumstances (such as earth currents, proximity of other 
wires, &c., &c.) where any other telephone would be inoperative. 


ag 4 


14 


These two difficulties, viz., restricted length of line and disturb- 
ances from earth currents and induction, were ascertained by experi- 
ence several years ago, and are problems a solution of which is of 
the greatest importance. 

There are other practical advantages of my method and apparatus 
over Bell’s, but second in importance to the very great advantages 
ubove mentioned. These are, that very many of my receivers can be 
used on one wire, which is practically impossible with Bell’s; there 
are no fine wire helices in my receivers which are in constant danger 
of destruction in Bell’s from atmospheric and electric-light currents. 
The simplicity and durability of my receiver is also advantage. 

To sum up: Assuming that Bell’s method includes all methods of 
reproducing speech in which electricity is the agent, then it certainly 
includes my method. Assuming that it includes all methods of re- 
producing speech in which the phases of the electricity used corre- 
spond with the phases of the sound-waves, it also includes my method, 
and must necessarily include all methods in which electricity is used ; 
for it is physically impossible for electricity to do the aequired duty 
unless it so corresponds with the sound-waves generating or control- 
ling it. Assuming that it includes all methods in which the elec- 
tricity generated or controlled by the sound waves is utilized by any 
means known at the date of Bell’s patent for utilizing it, e. g., by 
its magnetic, chemical or heat effects, then it does not include my 
method, for the electric variations utilized in my method are static, 
not dynamic, and cannot produce any of the effects above named, 
and the effects of rapid variations of potential had not been discov- 
ered until I discovered them. | 

Assuming that Bell discovered that a rapidly varying current of 
electricity traversing a helix within which a magnet would cause 
the armature of that magnet to reproduce the air-waves by which 
the current was caused to vary, it is yet true that he did not dis- 
cover that rapidly varying the potential of two opposed plates would 
reproduce the sound by which such potential was caused to vary ; 
and while it is true that it was known to students before the date of 
his patent that the potential of the ends of an induction coil must 
vary with every variation in the current which traversed the primary 
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circuit, yet no practical use had ever been made of this knowledge 
except to charge the terminals of ‘the coil sufficiently to produce a 
discharge between them; and there was no reason to believe, so far 
as I know, before my discovery of the fact, that rapid variations of 
charge could be used to produce sound-waves. 


A. EMERSON DOLBEAR. 
UNITED STATES OF AMERICA, 


District OF MASSACHUSETTS, | .. 
COUNTY OF SUFFOLK, _ 
Subscribed and sworn to at Boston in said district this sixth day _ 
of January A. D. 1881. 
| Before me, 
[SEAL] J. HENRY TAYLOR, 
Notary Public. 


AFFIDAVIT OF FRANK L. POPE. 


FRANK L. POPE, of lawful age, being duly sworn, says,— 

My name is Frank L. Pope; age forty-one; I reside in Elizabeth, 
N. J., and am a solicitor of patents. I have been a working elec- 
trician and electrical engineer for more than twenty years, and am 
familiar with the construction and operation of neariy if not quite all 
the different kinds of telegraphic and electrical apparatus in practical 
use. From 1875 to 1880 I was employed by the Western Union 
and Gold & Stock Telegraph Companies of New York city as an 
expert, my particular business being to examine and report on the 
novelty, utility and patentability of the various inventions which 
were constantly brought before the officers of these companies for 
adoption; and also to advise in a general way upon all matters of 
that character. I have been acquainted with the speaking telephone 
since the summer of 1877, and was familiar with descriptions of the 
same which were published prior to that time. In August, 1877, I 
made a thorough examination of the whole subject of harmonic tele- 
graphy up to that date, including the speaking telephone, and from 
that time until the present have endeavored to keep myself informed 
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as completely as possible of everything that has taken place in the 
way of developments and improvements of the original inventions. 

I have carefully read the patent of Mr. Alexander Graham Bell, 
viz. No. 174,465, dated March 7, 1876, and believe that I under- 
stand the invention therein described. I understand the apparatus 
known as the Bell speaking telephone, and the method by which the 
same is operated, to constitute the subject matter of the fifth claim 
of said patent, which claim is as follows: 

“The method of and apparatus for transmitting vocal or other 
‘sounds telegraphically, as herein described, by causing electrical 
“undulations similar in form to the vibrations of air accompany- 
‘ing the said vocal or other sounds substantially as described.” 

The method of transmitting vocal or other sounds over a telegraph 
line which is described in the specification of the patent, consists in 
causing the vibrations of the particles of air which necessarily 
accompany the production of a sound, to impart a mechanical move- 
ment of like character to a body so constructed as to be capable of 
being thrown into corresponding vibrations. By the movements of 
this body an electric current of varying strength, which the specifi- 
cation calls an undulatory current, is produced at the transmitting 
station in a continuous cireuit of electrical conductors, which includes 
the coil of an electro-magnet at the receiving station. This varying 
electric current induces magnetism in the core of the said electro- 
magnet, the intensity of which varies in proportion to the strength 
of the inducing current. The armature of this electro-magnet is 
attached to, or consists of, a resonant plate or. diaphragm, which, 
when subjected to the varying attraction of the magnetized core, is 
thereby thrown into vibrations, which are mechanically communicated 
to and taken up by the air-particles in its vicinity, thus producing 
at the receiving station vibrations of the resonant plate like those 
of the vibrating portion of the transmitter, and these vibrations 
being communicated to the air particles reproduce (although with 
diminished intensity) the original sound first produced at the trans- 
mitting station. ‘The method: described therefore comprises the fol- 
lowing series of successive steps or operations :— 

1. The communication of physical motion from the air to the 


17 


transmitting diaphragm. 2. The production of electrical undula- 
tions in the conducting circuit by the motion of the diaphragm. 3. 
The production of vary!:ng degrees of magnetic intensity in the core 
of an electro-magnet by the action of an undulatory electric current 
traversing its enveloping coil. 4. The production of physical vibra- 
tions in a resonant plate by the varying magnetic attraction to which 
it is subjected by the said electro magnet. 5. The production of 
sonorous vibrations in the atmosphere by the physical vibrations of 
the resonant plate. 

The apparatus described in the specification by means of which 
the foregoing methods is to be carried into effect, consists of a body 
capable of responding to sonorous vibrations in the atmosphere; 
that is to say, of taking up from the atmosphere the same character 
of vibration, which body acts inductively to vary the magnetic 
intensity of an iron core surrounded by a coil of wire, whereby 
magneto-electric currents are set up in the coil, the duration and 
force of which are determined by the rapidity and extent of move- 
ment of the inducing body in the neighborhood of the core. A 
continuous circuit of electric conductors extends from the transmit- 
ting to the receiving station, and includes the coil of the transmitter 
as well as the coil of another electro magnet which forms the most 
essential part of the receiver. The armature upon which this 
electro-magnet exerts its attraction is affixed to, or is formed by, a 
resonant plate or diaphragm.. 

Hence the apparatus which is described in the patent consists 
substantially in a combination of the following elements: 

1. A vibrating armature or inductor capable of responding to 
sound vibrations. 

2. An iron core surrounded by a coil of wire, the magnetic 
intensity of which core is varied by and in accordance with the 
movements of the inductor or armature. 

3. An iron core surrounded by a coil of wire, the magnetic 
intensity of which core is varied by and in accordance with the 
strength of the electric current passing through said coil surrounding 
the core, 

4. A continuous electric conductor or series of conductors forming 
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a circuit which unites the transmitting and receiving stations, and 
which includes both the coils hereinbefore mentioned, and by means 
of which the currents induced by one core are made to act upon the 
other. 

5. An armature which is capable of responding to all the different 
degrees of attractive force produced by the varying magnetic inten- 
sity in the core of the receiving magnet, and of communicating 
corresponding physical vibrations to the air. 

The specification states that means of producing an undulatory 
electric current may be employed other than the one specifically 
described and illustrated, which consists in vibrating an armature 
or inductor in the vicinity of the pole or poles of a magnet, several 
known methods of effecting this being particularly named. In prac- 
tice a means of varving circuit resistance is almost universally used 
to vary the magnetic energy of the iron core by which the undula- 
tory currents are induced in the line; viz, that of placing an 
auxiliary, or in technical language a “primary,” coil of wire upon 
the inducing core, through which primary coil a continuous voltaic 
current is made to pass, the strength of which is varied by means 
of a variable resistance, the latter being in turn controlled by the 
vibrations of the diaphragm or body which is set in motion by the 
air-waves. The variable resistance, the continuous voltaic current 
and the primary coil, used in this system, together constitute an 
equivalent for the vibrating inductor used in the system shown in 
figures 5 and 7 of the patent, and when substituted therefor produce 
a similar but much more powerful effect. 

The general result which is produced by the method and apparatus 
described in the patent, is the production at the reciving end of a 
sound similar to but of less intensity than, the original sound at the 
transmitting end by which the apparatus is set in action. The 
receiving diaphragin, however, does not reproduce all the motions 
of the transmitting apparatus with absolute fidelity. In the con- 
version of magnetism into electricity, and electricity again into 
magnetism, a certain change in the form of the vibrations takes 
place which is due to what is termed the magnetic inertia of the iron 


core. The mass of iron requires a certain definite length of time 
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either to receive or to part with its magnetism, and as some of the 


variations in the strength of the current take place with great 


rapidity, the full magnetic effect due to the particular strength of 


current at any given time is not always attained, and hence a strict 


proportionality between the more and less rapid series of vibrations 


is 


not 


always 


preserved. From this cause doubtless arises the 


observed fact that certain sounds and particular words of which those 


sounds form essential elements are understood with difficulty. 


I am acquainted with the speaking telephone apparatus invented 


by Professor Dolbear; have frequently examined the same, and am 


familiar with its construction, principle 


and mode of operation. 


This apparatus is similar to that described in the affidavit of Edward 


Davis in behalf of the complainants in this motion, and illustrated in 


the drawings 


however, to the following reservation ; 


and diagrams accompanying said affidavit, subject, 


the description 


given by 


him of the circuits, so far as it involves the suggestion, either ex- 


pressly or by implification, of the passage of an electric current 


through the receiver to earth or to line, is erroneous, as the dia- 


grams show, and I have satisfied myself by actual examination and 


experiment that such passage of any electric current is precluded by 


the theory of Professor Dolbear’s method and the construction of his 


apparatus. 


The method of transmitting vocal or other sounds over a telegraph 


line which is employed by Dolbear, resembles that described in the 


patent of Bell, in su far as the process of producing variations in the 


magnetic condition of the iron core of the inducing magret at the 


transmitting station is concerned. 


That is to say, these variations 


of magnetic energy are controlled by and are correlative with the 


vibrations of air-particles which 


phragm or other body. But here the 


resemblance ends. 


are there taken up by the dia- 


The pro- 


cess of transferring this action by means of electricity to the reciv- 
ing station. and of causing at that point the vibration of a resonant 
plate whereby the sounds are reproduced, is radically different. 

Bell’s transmitter sets up a varying electric current in a continuous 


circuit of conductors, while Dolbear’s transmitter sets up a varying 


electric potential in a linear conductor which does not form a circuit 
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at all. The varying current in the circuit, according to Bell’s 
method, traverses the coil of an electro-magnet at the receiving 
station, is converted into magnetism, and again converted from mag- 
netism into mechanical motion, which produces sound. The varying 
potential in the linear conductor, according to Dolbear’s method, 
gives rise to a corresponding electrical attraction between a part of 
such linear conductor and an adjacent surface, electrified to different 
potentials, which electrical attraction directly produces mechanical 
motion, which in its turn produces sound. 

The two methods, in short, avail themselves of two wholly distinct 
properties of electricity, or two wholly distinct electric energies, 
namely, the so-called dynamic electricity employed in Bell’s system, 
and static electricity employed in Dolbear’s system. These energies 
differ, first, in their entrinsic natures, and secondly, in the effects 
they are capable of producing. As regards their natures, the 
essence of the dynamic electricity is its motion, and the essence 
of the static electricity is its rest. Hence their respective names. 
As regards their effects, each produces a manifestation of energy 
wholly different from that produced by the other. Dynamic elec- 
tricity, by virtue of its motion, produces magnetism. Static elec- 
tricity, by virtue of its lack of motion, produces electrical attraction. 
These effects, as widely different as the causes which produce them, 
are respectively used by the two systems. A uniform and continu- 
ous magnetic attraction can only be produced from the conversion of 
electric energy by means of a continuous electric current traversing 
an uninterrupted circuit. If this circuit be interrupted, the magnetic 
attraction ceases. On the other hand, a uniform and continuous 
electric attraction can only be produced from the conversion of elec- 
tric energy by means of a continuous difference of potential, which 
is maintained by a continuous interruption of the conductor. If the 
circuit be closed, the difference of potential is no longer maintained 
and the electrical attraction ceases. The property of electricity 
whereby it exerts a direct attractive force is said to have been dis- 
covered by Thales about 600 B C., while the property whereby it 
is enabled to exert an attractive force through the intervention of 
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magnetism was first observed by Romagnesi about the year 1805, 
and afterwards by Oersted in 1819. 

The substantial difference, therefore, between the two methods, I 
find to be this; Bell makes use of variations in the strength of an 
electric current traversing a continuous circuit to produce magnetic 
variations, which by their varying attractions produce mechanical 
vibrations, which in turn produce sound ; while Dolbear makes use of 
rariations of electrical potential in a linear conductor, which vari- 
tion directly causing varying attractions, and these produce mechani- 
al vibration, which in turn produce sound; or to state it more 
briefly, in the one case there is an indirect conversion of one form of 
electric energy into mechanical motion through the intervention of 
magnetism, and in the other case the direct conversion of another 
form of electric energy into mechanical motion without the inter- 
vention of magnetism or any other form of energy. Hence one 
essential step of the method set forth in the patent is altogether 
omitted. 

The apparatus of Dolbear consists of an inducing magnet at the 
transmitting station surrounded by a coil of wire which is continuous 
with the linear conductor. The core of this magnet is provided with 
an auxiliary coil, a local battery producing a constant voltaic current, 
a varying resistance, and a diaphragm or other body to respond to 
the movement of the air-particles, which diaphragm through the 
immediate action of the parts just mentioned acts to vary the 
degree of magnetic energy in the inducing core. Thus far the appa- 
ratus of Dolbear is substantially the same as the apparatus which is 
employed in the telephone in general use. 

The apparatus at the receiving station, however, is radically differ- 
ent from that of Bell in its construction, principle and mode of 
operation. Instead of « continuous conductor passing around an 
electro-magnet and forming a closed circuit, there is a linear con- 
ductor which begins with the induction coil and terminates at the 
receiving station in an insulated metallic plate, forming an enlarge 
ment or expansion at the end of the conductor. Facing this plate, 
but separated therefrom by a non-conducting air space, is another 


insulated metallic plate, so mounted as to be capable of responding 
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to the varying electrical attractions of the first plate, and thereby 
producing sounds. The resonant plate need not be connected with 
the earth nor with any return conductor, because no use is made of 
any electric current traversing a circuit. This is a new way of using 
electricity as a means of transmitting sound. 

It was well known prior to the date of Bell’s patent that the direct 
attractive force exerted by one body upon another is in proportion 
to the difference in electric potential existing between them. It 
had also been observed that when thin sheets of metal are super- 
posed and separated from each other by an intervening sheet of 
paper, and the plates thus arranged are respectively placed in con- 
nection with the opposite terminals of a coil surrounding an inducing 
magnet, each interruption of the circuit of a primary coil surround- 
ing the same magnet will produce an instantaneous change of poten- 
tial in the terminal plates sufficient to cause a disruptive discharge 
from one plate to the other through the intervening sheet of paper. 
This discharge is accompanied by a spark and by a peculiar sharp 
crack or snap. When this discharge occurs regularly and with suf- 
ficient frequency the succession of cracks or snaps thus produced 
assumes a rhythmical character, and becomes a simple musical tone, 
the pitch of which depends upon the rapidity with which the separate 
discharges occur. A somewhat analogous phenomenon was noticed 
by Sir William Thompson in the case of the sudden charge or dis- 
charge of the well-known Epinus condenser. He observed that 
when the condenser was charged from a reservoir of electricity (the 
particular form employed by him being a submarine telegraph cable 
charged to a high potential and constituting a Leyden jar of enor- 
mous capacity) a sound was heard so closely resembling the snap 
of a disruptive discharge that his ear could not distinguish between 
them. He noticed the same sound also when the condenser was 
discharged. 

There was nothing whatever in the character or nature of the 
sounds produced by Sir William Thompson in the Epinus condenser, 
or that accompanying the disruptive discharge in the experiment 
where the alternate sheets of metal and paper were employed, or in 
the method by which the sound in either case was produced, that 
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could in any way suggest the utilization of such a sound so pro- 
duced for the intelligible reproduction of human speech. The, sole 
result of the repetition of the sound in either case would be merely 
a tone which could be varied in pitch, but whose character or quality 
would always remain that of the snap or crack, more or less fre- 
quently repeated. Certainly in the operation of the Dolbear appa- 
ratus no such sound is audible, and to just the extent that it did occur 
it would impair the operation of the instrument, by drowning or 
contusing the other sounds by which the speech is made audible, 

Prof. Cross, in his affidavit filed on this motion, says that it was 
well known before the date of the Bell paaent that by means of the. 
attractive power of one plate on another, varying with the electrical 
condition of the first, the electrical variations in the secondary cir- 
cuit of an induction coil could be made to cause such vibratory motion 
in a plate as thereby to produce a sound whose pitch corresponded 
to the rate of the electrical vibrations. I think he is mistaken. I 
know of no such thing betore the date of Bell’s patent. 

So far as my knowledge goes, it was not known prior to the dis- 
covery of Dolbear that the varying attraction of an electrified body 
would cause a plate, capable of mass vibration and having a different 
potential, to vibrate at all by virtue of that difference of potential, 
and still less that the loudness, pitch and quality of such sound», 
upon which their capacity for reproducing articulate speech depends, 
cauld be made to vary in accordance with the varying potential of 
the attracting surface; and it is upon this physical property of an 
electrified body, which was originally discovered by him, that the 
method of Dolbear is founded. All that was before known in rela- 
tion to the production of sounds through the agency of differences 
in potential between adjacent plates, tended to show that it was im- 
possible to produce sounds differing in any other respect than pitch 
or rapidity of succession, while their loudness and quality remained 
unchanged. 

I do not find this method or process described, indicated or sug- 
vested in any manner in the specification of Mr. Bell’s patent. 

It isa method or process of using electricity to produce sound 


vibrations which was not only not known at the date of the Bell 
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patent, but which nothing that was known tended, in my judgment, 
to suggest, but rather to exclude. 

Speech cannot be telegraphed at all unless electrical action of some 
sort is made to take place which corresponds with the’ mechanical 
action of sound-waves, and which is capable of producing again a 
like mechanical action. This is necessarily involved in the use of 
electricity for this general purpose. But the two methods make use 
of different sorts of electrical action; one of them, that used by 
Dolbear, having been originally discovered by him, since Bell’s pat- 
ent, to be capable of such use. 

The novel method of Dolbear as practiced by means of the appa- 
ratus which I have described produces certain improved results of 
great utility, which may he summed up as follows: 1. The avoid- 
ance of interference arising from foreign currents and electrical pul- 
sations from parallel lines which are transferred to the telephone 
lines by leakage or inductive action and produce extraneous 
noises. There can be no leakage from another line which will affect 
the receiving apparatus of the Dolbear telephone, for the reason that 
there is no conducting circuit whereby it can pass through the receiv- 
ing instrument, or otherwise affect it inany way. The differences of 
potential arising from the inductive action of currents traversing 
neighboring parallel lines are so small that they are not sufficient to 
perceptibly affect the receiving apparatus. 2. The correct transmis- 
sion of articulate speech from the transmitting to the receiving dia- 
phragm is greatly facilitated by the omission of one conversion of 
energy in which the electro-magnet is employed, viz., that at the 
receiving station, from which arises the fact that the articulation of 
certain sounds and of words ineluding such sounds, is more full, 
clear and distinct 3. The parts of the electro-magnetic receiver 
which are subject to injury from atmospheric electricity or lightning 
are entirely dispensed with. +4. The receiving apparatus is simple 
and cheap in its construction. 

It is therefore my opinion that neither the combination of appa- 
ratus employed by the defendant for the transmission of vocal or 
other sounds, or the method, means or process by which said appa- 
ratus is operated, is the equivalent of that described in the patent of 
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Bell, inasmuch as one essential element of his combination of appa- 
ratus, and one essential step of his process, is omitted, and nothing is 
substituted therefor which was known as equivalent at the date of 


filing the application upon which the patent of Mr. Bell was issued. 


My attention has been called to the statement in Prof. Cross’ 
affidavit, that “both the instruments [Bell’s and Dolbear’s] form 
“parts of an apparatus which as a whole, transmits speech by 
‘means of certain peculiar variations of electrical currents.” If this 
means that Dolbear uses a complete electrical circuit as a part of his 
transmitter, in which circuit for the purpose of inducing magnetic 
changes in the transmitting core, such variations of an electrical 
current are employed as Bell employs in the circuit in which his 
receiving core is placed, the statement is correct. But I do not 
understand that any similarity of method in the two cases results 
from it. 

The transmitting circuit employed by Dolbear, and the vibrating 
inductor employed by Bell are corresponding elements in their 
respective systems of apparatus. As already mentioned, either of 
these elements may be used in the Bell system to produce undulatory 
currents, and when so used they are the substantial equivalents of 
each other. But Dolbear does not use either of them to produce an 
undulatory current. He uses the transmitting circuit to produce a 
variation of electric potential, and therefore, though the first element 
of the apparatus of Dolbear may be identical in appearance with the 
first element of Bell’s, still the first step in Dolbear’s process is 
radically different from the first step in Bell’s process; all subse- 
quent steps in the two processes being also radically different as 


heretofore explained. 
Subscribed and sworn to before me this seventh day of January, 


1882. 


FRANK L. POPE. 


WM. C. WITTER, [SEAL]. 
Notary Public. 
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AFFIDAVIT OF JOHN TROWBRIDGE. 


JOHN TROWBRIDGE, of lawful age, being duly sworn, says,— 

I am professor of physics in Harvard College, and have devoted 
my whole time to the study of mathematics and physics since 1865. 
For upwards of ten years I have devoted especial attention to elec- 
tricity. 

I understand the Bell method and apparatus for transmitting 
speech electrically, and also the Dolbear method and apparatus. 

The main difference between the two systems is that one utilizes 
what is called dynamic, the other what is called static electricity. It 
was well known for many years before 1876 that a current of elec- 
tricity, which is what is meant by dynamic electricity, flowing through 
a helix would produce magnetic effects; and the state of knowledge 
as to this has not been advanced at all since 1870, unless it be by 
what is called Hall’s discovery, which has no relation to this matter. 
In fact, nearly all practical applications, both scientific and useful, of 
electricity, before Dolbear’s discovery, were of currents of electricity, 
or dynamic electricity, and the effects were produced by the flowing 
of a current through a helix to produce magnetic effects, or through 
an electrolytic compound to produce chemical effects, or through a 
conductor to produce heat effects, or through animal tissue to pro- 
duce physiological effects. I do not know any practical application 
of static electricity, that is, electricity not in motion, before Dol- 
bear’s; although I have recently seen a description of an apparatus 
for separating bodies of different sizes by means of electrification ; 
and in this apparatus static electricity only is ultilized. As to scien- 
tific applications, I know of none, except such as are involved in 
electro-static measurements. 

Dolbear’s system is based upon his discovery that variations of 
charge can be practically used; while Bell’s system is based upon 
the well-known laws as to the production of magnetic effects by cur- 
rents of electricity. One very practical difference between the two 
systems, viz., that Dolbear’s is not injured by extraneous dynamic 
currents, which are always injurious to, and frequently wholly pre- 
vs. 1 the operation of Beli’s, depends wholly upon the fact that Dol- 
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bear’s receiver is not affected by currents, but ted by charge ; while 
Bell’s is affected only by currents. 

In both the method of Bell and that of Dolbear electrical variations, 
corresponding in form with the air vibration produced by the utter- 
ance of speech, are set up in the line wire. Unless this is done, it 
is physically impossible that speech should be transmitted by elec- 
tricity. Apart from this similarity, I think it clear, for the reasons 
I have stated, that the two methods of transmitting speech telegraph- 
ically are substantially different, based upon different scientific prin- 
ciples. 

JOHN TROWBRIDGE. 
DISTRICT OF MASSACHUSETTS, 
COUNTY OF SUFFOLK, at Boston, December 28, 1881. 


Then personally appeared the above-named John Trowbridge and 
made oath that the foregoing affidavit, by him subscribed, is true. 
Before me, 
[SEAL] WILLIAM COPELAND, 
Notary Public. 


AFFIDAVIT OF MOSES G. FARMER. 


Moses G. FARMER, of lawful age, being duly sworn, says,— 

My name is Moses G. Farmer; I am sixty-one years old; am 
temporarily residing in Boston, and am by profession a consulting 
electrical engineer. 

Since 1846 I have been ouuined in the scientific study of elec- 
tricity, and practically familiar with almost if not quite all the modes 
of its practical application, including the electric telegraph from the 
time of its invention, electric lighting since 1858, and the electric 
speaking telephone since 1877. I have experimented with several 
forms of that instrument, among others those known as the “Bell,” 
the “Blake” and the “Edison,” and believe myself to be familiar 
with the principle and mode of operation of those instruments, and 
the system or systems of electric telephony in which they are em- 
ployed. 

During the present month of December, 1881, in the city of 
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Boston, 1 examined, for the first time, the telephone and the tele 
phonic system, known as those of Dolbear, invented, as I am in- 
formed, by Prof. Amos E. Dolbear, and I believe myself to be 
familiar with its principle and mode of operation. 

The “Dolbear telephone,” as I saw and tested it, consisted of a 
transmitter of the class known as variable contact transmitters, its 
form closely resembling the so-called Reis transmitter as that instru- 
ment is shown in contemporary publications, but so constructed as 
to be less likely to break contact under the impact of voice vibrations- 
and consequently better adapted to vary without actually interrupt- 
ing the primary circuit in which it is placed. <A portion of this 
circuit forms the primary coil of am induction coil, a portion of the 
line wire being the secondary of the same coil. A peculiar feature 
of this coil I found to be the unusually high resistance of the second- 
ary coil, which was greatly in excess of that ordinarily used with the 
“Blake” or **Edison”™ variable contact transmitter. 

The line wire was substantially of the sort comonly used with 
other forms of telephone; but I observed one marked difference be- 
tween the arrangement of it and that of any other line which I ever 
knew of as being employed for the electric transmission of: speech. 
This difference lay in the tact that’ the main line or Jine wire was a 
permanently discontinuous or “broken” circuit, in fact not a circuit 
at all in the sense of a return either by wire or through the earth. 
This peculiar construction was, as I saw, a necessary one for the 
operation of the receiving instrument, in which the line wire ter- 
minated. This consisted of a pair of stretched diaphragms arranged 
opposite each other by parallel planes, but separated by a thin inter- 
vening annulus of hard rubber. One of the diaphragms was, in all 
the forms of the instrument I examined, the terminal of the line 
wire. The other plate, which, when caused to vibrate by the electric 
changes of the first, produced the speech or words that had been 
transmitted, was variously connected in different forms of the instru- 
ment to avail of various means of increasing its electrical charge. 
In one form of the instrument this plate was connected with the 
body of the listener through the handle of the telephone. In 
another case the other end of the line wire was attached to this second 
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plate. I did not observe any material superiority of action in one 
form over the other. In each case the articulation was clear and 
distinct, particularly so in the case of those combinations of sibi- 
lants which have heretofore always been found difficult to transmit 
telephonically. 

The. *“Dolbear” telephone system is not in any sense a modifica- 
tion of that known as the “Bell” system, in which I include gener- 
ally all speaking telephones that I have heretofore known. = It is 
based upon a different property of electricity, and that different 
property in turn is put to a different use. 

~The external features of the two systems have this in common: 
that the speaker speaks against the vibrating body, the hearer listens 
near another vibrating body, and the sounds transmitted are trans- 
mitted by electricity. And these characteristics will, in my opinion, 
as a matter of physical necessity; be found in any apparatus that 
can be or will be devised for the electric transmission of speech, 
however widely its principle of operation may vary from any we 
now know. But the kind of electricity, or, more properly speaking, 
the property of the electricity employed is different, the work done by 
it is different, and the apparatus by which it is done is different. 

The laws of electrical attraction, arising from differences of poten- 
tial, on which the operation of the Dolbear system depends, have 
been matter of scientific knowledge for many years, but the appli- 
cation of them to the electrical transmission of speech is not only 
novel, but so far as my knowledge extends, entirely original. 
Unlike the principles of electro-inagnetism and_ electro-magnetic 
attraction, which have been for many years under carefui study, and 
embodied in many forms of apparatus for performing many kinds of 
duty, even including that of producing sound, the phenomena of 
electrical attraction before Prof. Dolbear’s invention have been 
studied and investigated only in the laboratory or the lecture room, 
and no attempt, so far as I know, had ever theretofore been made 
to practically utilize that force to perform any mechanical duty 
whatever, except the testing of fuses. 

For the purposes of producing sonorous vibrations of a diaphragm, 
the use of variations of electric potential cannot properly, I think 
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be regarded as the known substitute or equivalent of the use of mag- 
netic variations as employed in the Bell telephone and described in 
his patent. The capacity of varying electric potential to perform 
such a duty in kind or in degree had not, I think, been demon- 
strated till it was done by Prof. Dolbear. 


MOSES G. FARMER. 
UNITED STATES OF AMERICA, 


STATE AND DISTRICT OF MASSACHUSETTS, 


Rowell anon | ss. 
COUNTY OF SUFFOLK | 


At Boston in said county this twenty-seventh day of December, 
A. D. 1881, personally appeared Moses G. Farmer, and made solemn 
ath that the foregoing affidavit, by him subscribed, is true. 
Before me, 
J. HENRY TAYLOR, 
Notary Public. 


AFFIDAVIT OF HENRY C. BUCK. 


HENRY B. Buck, of lawful age, being duly sworn, says,— 

My name is Henry C. Buck; age thirty; reside in West Somer- 
ville, Mass.; I have been associated with Prof. A. E. Dolbear 
(except a few months in 1876-7) since 1875 in studying and experi- 
menting concerning the laws of electricity, sound and magnetism. 
For the last four years my special attention has been given to the 
construction of and experimenting with electric speaking telephones. 

The permanent magnet telephone, the electrophone, the rota- 
phone, several varieties of telephonic transmitters, and the new 
Dolbear system were placed in my hands by Prof. Dolbear to de- 
velop, aud they have, each in turn, received my undivided attention. 

All telephones actuated by currents necessarily require to be sen- 
sative to very feeble currents, because, unless the receiver respond 
to slight variations in the strength of the current, it cannot repro- 
duce the more minute air vibrations of speech. 
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Hence any currents, even if very weak, traversing them, other 
than those needed for the transmission of speech, are mischievous in 
their effects. 

A theoretically perfect telephone must exclude all electrical con- 
ditions, except those which are to do the required work in the trans- 
mission of speech. 

Long before the invention of the telephone it was well known that 
at times accidental currents of electricity were found upon telegraph 
lines with sufficient strength to work ordinary Morse instsuments, 
and they had even been employed for that purpose. Moreover 
these accidental currents occasionally became so strong, and likewise 
so variable, as to absolutely prevent the use of lines for telegraphic 
purposes. 

It was not known, however, that such currents are continually 
present on all such lines ; differing from the desired currents only in 
strength. 

Since the invention of the telephone it has been discovered that 
whenever the two ends of a conducting wire are grounded at some 
distance apart, currents of electricity will traverse the wire with a 
strength and direction determined by the continually varying electric 
potential of the two localities. These differences in potential arise 
from natural causes, as do other electric disturbances, such as thunder- 
storms and Aurora Borealis, and they are always present in some 
degree, and often sufficiently to seriously impair and not infrequently 
to destroy the efficiency of the magneto-telephone. When one ter- 
minus of such a wire is grounded near the place where another wire 
is grounded, and this other wire is employed in electric transmission, 
as a telegraph wire, the electric potential at such terminal will 
charge the ground for many rods. These electrical charges will give 
rise to currents of electricity in the first-mentioned wire. 

Hence, for instance, if Morse signals are being sent from Boston 
to New York, thereby greatly varying the potential of the ground in 
Boston and vicinity, any wire with one of its ends grounded anywhere 
in Boston, and the other grounded at a distant place, as at Salem or 
Lowell, will have similar currents set up in it, and a telephone in- 
cluded in such circuit will enable one to hear the signals that are 
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being sent to New York. If this line be used for telephonic pur- 
poses, these Morse signals will act as an interference to the proper 
transmission of speech. It is owing chiefly to these two interfering 
agencies that the telephone has been hitherto restricted to relatively 
short distances. Again, the fact that a current of electricity in one 
circuit or conductor will give rise to a current in an adjacent parallel 
conductor, prevents, in a great measure, the use of ordinary tele- 
phones on lines adjacent to telegraph lines. 

These difficulties in telephony must be overcome in one of the 
three following ways: — 

(1) By neutralizing in some way these deleterious currents. To 
accomplish this, many ingenious methods have been proposed, but 
with only partial success. 

(2) By excluding such currents from the line, which can only be 
done by breaking the circuit. 

(3) By making a telephone which is not affected by them. 

The new Dolbear telephone meets the last two requirements; for 
(1) the circuit is broken within the receiving instrument by the 
practically infinite resistance of a film of air, and consequently these 
deleterious currents are excluded; (2) it is operated not by currents 
of electricity at all, but by high charges of static electricity. 

The importance of breaking the circuit will be clear from the fol- 
lowing diagram, where B represents Boston and X some point far 
enough away to be wholly unaffected by the currents from wires 


erounded in Boston. 


D 
Suppose the difference of potential between B and X to be sufh- 
cient to give a current through a continuous conductor grounded at 
B and at X of a certain strength. Now, suppose the conductor to 
be cut at D, and one of the Dolbear receivers to be put in the line. 
Then there can be no current from B to X, unless the difference in 
potential between these points be so great as to cause a disruptive 


discharge between the plates at D, which is very many times more 
than it ever is in fact. The Dolbear telephone D will be materially 
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benefited by reason of the difference of. potential between B and X, 
because that difference wil keep both plates constantly charged, and 
therefore in better condition for doing their work. ‘The only dis- 
turbing influence will arise from changes of the potential at B or at 
X. If both rise or both fall equally, it will not affect the Dolbear 
telephone at all. If there be any change of their relative electric 
tension, there will be a slight effect, but no practical effect, because 
any change of electric potential of the plates. generated by any 
fluctuations of potential at B or at X which can occur in practice, 
will be too slight to have any practical effect upon the Dolbear re- 
ceiver. Now, if a magneto receiver be used instead, there will be 
a current between B and X, the strength of which will vary as the 
potential at B varies from that at X, and the current will tend con- 
stantly to rapidly equalize the two; but as the causes which created 
the difference of potential between B and X do not cease to operate, 
and operate irregularly, there will be a continuous but very irregular 
current passing through the magneto-receiver, which will seriously 
affect, and may wholly prevent, its proper operation. 

Experiments with the Dolbear telephone on actual lines varying in 
length up to over two hundred miles, made from time to time, have 
corroborated the expectations which the above conditions justify. 
When tested on such lines, even under very unfavorable conditions, 
it was found to be not subject to the difficulties I have mentioned. 
For instance, in England, between London and Norwich, — one 
hundred and twenty-five miles,—experiments were made under my 
personal direction, to test its capabilities. No effects were peceived 
from extraneous currents, and the receiving telephone gave no sound 
except the words of the speaker, which were plainly heard. 

These experiments were performed during business hours, with 
an ordinary telegraph wire, exposed to very great induction from 
many other telegraph wires, and upon which similar attempts with 
various magneto-telephones had often been made, but never, as | 
was told, with any success. 

I have recently tested the Dolbear system on a line of 256 miles 
long, from Boston to New York, I being in New York, and Prof. 
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Dolbear in Boston; and found that there was a marked difference 
between the potentials of Boston and New York, caused mainly, as I 
believe, by the grounding of many more wires in New York than in 
Boston. The wire used was one of the American Rapid Telegraph 
Company’s wires, and there were two cables forming part of it. Con- 
versation was readily carried on, and extraneous currents did not 
impair the efficiency of the instruments. The magneto-telephone 
was also tried on this occasion, but the effect of the extraneous cur- 
rents was far more than enough to drown all vocal sounds which 
could be sent by the transmitter. 

I produce two receivers, marked “ Exhibits Receiver 1,” and 
‘ Receiver 2.” The resistance of the secondary coil used with them 
should be about 3000 ohms. ‘The battery used in the primary circuit 
should be a constant cell of low resistance. It is immaterial whether 
both plates of the receiver, or only one of them, be connected with 
the secondary coil; provided the plate not connected be charged or 
electrified in some way. In receiver 2 only one plate is connected 
with the secondary coil, and the other plate is electrified by induc- 
tion from the plate which is connected, and this induction is given 
full effect by connecting the plate not in connection with the second- 
ary coil to the metal band on the handle of the receiver; for this 
metal band being in contact with the hand of the listener, the body 
of the listener acts as a reservoir, so that the moment the terminal 
plate of the induction coil is electrified, the electricity of the plate 
not connected with the coil is distributed, the positive electricity of 
the plate being repelled if the charge be negative in the terminal 
plate of the coil, and vice versa. 

In the diagram marked fig. 6, referred to in the affidavit of Edward 
Davis, the plate not connected with the secondary coil is grounded 
but there is no current from ground to ground, and Mr. Davis is 
wholly in error if he means to say in substance that any current 
passes through the receiver. When the plate connected with one 
end of the coil is charged, say positively, the opposed plate connected 
to earth receives a negative charge. If the spot where this plate is 
grounded happened to be charged, the plate will be correspondingly 
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charged, as I have before explained. 
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In using the receiver No. 1 it is difficult if not impossible, to 
notice any difference whether both plates or only one be connected: 
with the coil, provided the finger be placed on the post in connec- 
tion with that plate not connected with the coil. If one of the 
plates of this receiver —it is immaterial which—be disconnected 
from the coil without putting the finger on its post, the receiver 
will still give out distinct and clear speech, but not so loud as if the 
finger be placed on its post, or the disconnected plate be artificially 
charged. 

Mr. Davis is mistaken in several respects in his description of the 
transmitter. I do not know which one he saw, as many, each differ- 
ing slightly from the others, have been used on the line connecting 
the office of Mr. Holmes and the rooms of Prof. Dolbear. But 1 
have no recollection of any with the lead weight described by him, 
or with the pivots between two uprights, shown in figs. 2 and 3 of 
his affidavit. It is possible a weight may have been tried without 
my knowledge: but I feel very sure that it never was tried at all, 
and am certain that it was never used for any length of time. 1] 
never have seen any transmitter with the lead weight, or with the 
pivots between two uprights, and | have no donbt that I should 
have seen them if they had ever been used. A great many experi- 
ments have been ‘tried with this line, for it was constructed solely . 
for that purpose, and although it is possible that the effect of a 
weight, as shown in fig. 2 of Davis’ affidavit, may have been tried 
by attaching such a weight temporarily, I never heard of it, and I 
see no necessity for it. 

| H. C. BUCK. 
UNITED STATES OF AMERICA. 


DISTRICT OF MASSACHUSETTS, } _. 
COUNTY OF SUFFOLK. \ ai 
Subscribed and sworn to at Boston in said district this ninth day 
of January, A. D. 1881. 
Betore me, 
[SEAL] J. HENRY TAYLOR, 
Notary Public. 
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FOR COMPLAINANTS IN REPLY. D 
which those variations were due, originated with Mr. Bell, was first 
directed by him, enabled him for the first time to transmit speech, 
and is precisely that which is claimed as novel in the fifth claim ; 
the Dolbear apparatus transmits speech by employing them and 
causes them by the action of the voice on the transmitter. 

The defendants’ affidavits also enumerate the differences of con- 
struction which they conceive to be important so far as apparatus is 
concerned. They are confined, as has already been seen, to the 
leceiving part. Each has a device by which “electrical variations, 
corresponding in form with the air vibrations produced by the utter- 
ance of speech, are thereby set up in the line wire” (to use the ex- 
pression of Prof. Trowbridge), and are converted into corresponding 
sound vibrations at the receiving station. Both of them do this by 
employing these “ electrical variations ” to impart to an elastic plate 
at the receiving end corresponding vibratory motions. Both of them 
do this by exposing that plate to an attraction which is varied by 
and therefore in accordance with those “ electrical variations.” It is 
essential for hoth that this should be so. The difference is, that in 
the Bell magneto receiver the “electrical variations” pass around 
the core of a magnet, the attraction between which and the plate is 
thus and thereby correspondingly varied, and in the Dolbear con- 
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denser receiver the “electrical variations” pass into a plate of metal 
which is thereby correspondingly charged, and the attraction between 
which and an adjacent piece of metal is thus and thereby correspond- 
ingly varied. 

This is substantially what is stated in Mr. Pope’s affidavit at the 
top of p. 20 and the bottom of p. 21. 

Considering the phenomena which take place in the operation of the 
receiver, I find that the only difference which is stated is that in one 
‘ase the electrical variations of special form which are caused at the 
receiving station by the operation of the transmitter and the electri- 
cal conductivity of the line wire serve to vary the attractive power 
between the core of an electro-magnet and a plate, and in the other 
these “electical variations” are caused to vary the attractive power 
between a mass of metal and a plate. In both cases, however, the 
fact is, and it is essential, that the variations in attraction (and con- 
sequent motion) do and must correspond to the “ electrical varia- 
tions ” which cause them. | | 
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AFFIDAVIT OF PROF. CROSS 


Undoubtedly, electricity possesses two well known powers or 
‘apacities or properties, by virtue of which it has long been used to 
produce attraction; one is, that by virtue of which it causes an iron 
bar around which it passes to attract such an iron plate, and another 
is that by virtue of which a body electrified by it “ will attract other 
bodies except such as are electrified by like electricity.” One of the 
receivers utilizes one of these properties as a means of converting 
electrical variations into corresponding sound waves, and the other 
utilizes the other as a means for the same purpose. 

Mr. Farmer says, referring to what he calls the “Bell system” 
and the “ Dolbear system” (p. 29): “But the kind of electricity or, 
more properly speaking, the property of electricity, emp/oyed is dif- 
ferent, the work done by it is different, and the apparatus by which 
it is done is different.” 

I read this as a statement that, “ properly speaking,” both employ 
the same kind of electricity, but utilize different properties of it. 
The work done, however, is not different; in both, it consists In 
producing similar sonorous vibrations of an elastic plate. I under- 
stand also that Mr. Farmer’s statement is confined to the receiver 
alone; for the other witnesses for the defendants state that all other 
parts of tbe apparatus are substantially the same. Moreover, many 
properties of electricity are employed: as those which concern its 
generation, the mode of varying it at the transmitting station, and 
the property by which variations caused at one end of a conductor 
are propagated to the other without. material change. These prop- 
erties are employed by both as necessary to the operation of the 
apparatus of each. 

All these properties and the manner of using them being the same 
in both, the difference consists in this, that when by virtue of these 
properties and the particular construction and operation of the trans- 
mitter and line wire (being the same in both), the electricity reaches 
the receiving end in precisely those measured variations of quantity 
which Mr. Bell was the first to produce and which are essential for 
speech, the one person utilizes one long-known property of electricity 
to make these variations perceptible to the ear, and the other uses 
another long-known property. 


This is correct, but it is not all; I add to this the fact that it was 
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known before Mr. Bell’s time that both these propertics might be 
used as a means of making electrical variations sensible as sound 
vibrations. | ate 

I do not mean to say that, before Mr. Bell’s time, condenser receiv- 
ers had been used for articulate speech, because I believe that no man 
had transmitted articulate speech electrically before Mr. Bell; I mean 
that before his time such receivers were used to convert into sound 
waves such electrical variations as had been produced, and that such 
condensers as were then used for that purpose will practically act as 
receivers of articulate speech when substituted, with their adjuncts, 
for the Bell magneto receiver in well-known forms of the Bell appa- 
ratus. Mr. Dolbear’s variation in construction from those old cons 
denser receivers may have improved their operation, but has not 
essentially changed its character. 

The defendants, if I understand their affidavits, assert another 
difference to be, that Mr. Bell produces currents, pac that Mr. Dol- 
bear does not produce currents, but merely variations of electric 
potential, and that this is important. Mr. Pope says (p. 25), in refer- 
ence to the respective transmitters, that they “are corresponding ele- 
ments in their respective systems of apparatus. As already men- 
tioned, either of these elements may be used in the Bell system to 
produce undulatory currents, and when so used they are the substan- 
tial equivalents of each other; but Dolbear does not use either of 
them to produce an undulatory current [ Mr. Pope ts here speaking 
of currents in the line wire alone], he uses the transmitting circuit 
to produce a variation of electrical potential.” 

Mr. Dolbear says (p. 9) :— 

* The electric variations utilized in my method are radically differ- 
ent from those used in Bell’s method. In Bell’s method variations 
in current strength are essential, while in my method the electric 
variations are static.” Referring to the phenomena which take 
place in the induction coil, he says, “The secondary coil will be- 
come electrified, one end being positive, the other negative, — that 
is, the ends will be at different potentials, — and their potentials will 
rary instantaneously at each and every variation of the current 
strength in the primary coil, and there will be no current, but simply 
electric tension or electric pressure in the secondary coil.” 


This is an imperfect statement of what takes place. In the secondary 


coil itself x current is compelled or forced into existence by each varia- 
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tion in the magnetic condition of the core. This current, which is in 


a large coil, very strong though very transient, heaps up, if I may use 
this expression, towards one end of the coil all the positive electri- 
city which the wire possesses, and towards the other end all its nega- 
tive electricity ; and it is this current which causes the difference of 
potential, or, as Mr. Dolbear calls it, the electric tension or electric 
pressure at the two ends. This is the generally accepted state- 
ment of the operation. 

Mr. Fleeming Jenkin, in Electricity and Magnelism, speaking of 
electrical induction from magnetic variation, says (p. 76): — 

“Tu the broken circuit, on the contrary, the current is not produced 
by a difference of potential between different parts, but the electro- 
motive force drives positive electricity to one end of the wire and 
negative electricity to the other, producing a difference of potentials 
which will send back a reverse current as soon as the inducing action 
of the magnet is over.” 

Thus the potentials at the terminals of the coil are the result of a 
current. The potential of either end, when brought to bear on a con- 
ductor subject to no other electric force, will in turn produce a corre- 
sponding current. That both of these are true currents is shown by 
the fact that a magneto receiver will be affected and will speak if its 
coil is looped into the central portion of the secondary helix, and 
will also speak if its coil forms | art of a conductor between either 
terminal and a neutral body or any body of different potential. 

If it were true (as it is not) that there were no currents in the 
Dolbear apparatus, it would not constitute a departure from what is 
set forth in Mr. Bell’s fifth claim. That claim refers to “ electrical 
undulations similar in form to sound waves.” Ido not find that the 
language of the claim limits it to variations in currents, and excludes 
variations in potential, in cases where the voice of the speaker com- 
pels both to follow the same law of variation, and thereby produce 
the same ultimate result. But in truth Mr. Dolbear cannot obtain 
variation of potential in his apparatus without obtaining correspond- 
ing currents. He does, in fact, obtain currents both in the local cir- 
cuit, and in the line wire; in both they are not merely incidental, 
but essential to the transmission of speech by his apparatus; and in 
his apparatus they are similar in form to the sound waves. 
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Circuit Gourt of the United States, 


DISTRICT OF MASSACHUSETTS. 


IN EQUITY. 


AMERICAN BELL TELEPHONE COMPANY 
v. 
Amos E. DOLBEAR ET AL. 


AFFIDAVITS IN REPLY ON MOTION FOR 
PRELIMINARY INJUNCTION. 


AFFIDAVIT OF CHARLES R. CROSS. 


In my previous affidavit, I stated that electrical undulations, 
similar in form to the sound waves, were produced in the Dolbear 
apparatus by the sound waves themselves at the sending end, and 
were the cause of the sound waves heard at the receiving end. I 
do not understand that this is denied by the defendants’ affidavits. 

I find therein, however, some statements relating to the electrical 
phenomena which, it is said, there take place, coupled with the 
assertion that, in the opinion of the defendants’ witnesses, these 
alleged phenomena are not in certain respects the same as those 
which they find in what they call the “ Bell system.” I do not find 
in those affidavits any attempt to define what they mean by the “ Bell 
system,” by reference to the fifth claim of Mr. Bell’s patent 174,465, 
except on p. 16, of Mr. Pope’s affidavit. 

In my opinion, the conclusion that they are not substantially the 
same could not be drawn from the facts which those affidavits assert. 
I am quite sure, moreover, that the defendants’ witnesses are in 
error in the assertions of fact on which they base their conclusions, 
as I understand them from the affidavits. 
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Mr. Pope says (p. 21) :— 


* The apparatus of Dolbear consists of an inducing magnet at the 
transmitting station surrounded by a coil of wire which is continuous 
with the linear conductor. The core of this m: ignet is prov ided with 
an auxiliary coil, a local battery producing a constant voltaic current, 
a varying resistance and a diaphragm or other body to respond to 
the movement of the air particles, which diaphragm, through the in- 
termediate action of the parts just mentioned, acts to vary the 
degree of magnetic energy in the inducing core. Thus far the ap- 
paratus of Dolbear is substantially the same as the apparatus which 
is employed in the telephones in general use.” . 


This statement is correct, because the elements there mentioned, 
to wit, the vibrating diaphragm, the varying resistance, the battery, 
the primary circuit, the core of the induction coil, — that is, the whole 
apparatus at the sending station,—and the “linear conductor,” 
“continuous” with the secondary coil, or, as it is more commonly 
termed, the line wire, leading from the transmitter to the receiver, 
are the same in both. The part of the apparatus where Mr. Pope 
finds a difference, I understand to be indicated in the following 
words, on p. 21, which follow the passage already quoted : — 

“The apparatus at the receiving station, however, is radically dif- 
ferent from that of Bell in its constraction, principle and mode of 
operation.” 

This statement must be limited to the receiving instrument itself ; 
for I have found that in fact if the Bell magneto receiver be inserted 
anywhere in any conductor employed by Mr. Dolbear in any arrange- 
ment of his apparatus, it will operate in the same way and with 
practically the same result as in that arrangement of conductors 
which has been more commonly used, and which the defendants re‘er 
to as the “ Bell system”; this use of the Bell magneto receiver does 
not interfere with the simultaneous use of the Dolbear receiver. 

Turning now to the electrical phenomena, I find these state- 
ments :— 

Prof. Trowbridge says (p. 27) :— 

“In both the method of Bell and that of Dolbear, electrical vari- 
ations corresponding in form with the air vibrations produced by the 
utterance of speech are set up tn the line wire. Unless this is done, 
it is physically impossible that speech should be transmitted by 
electricity.” 
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Mr. Pope says (p. 19) :— 


“The method of transmitting vocal or other sounds over a tele- 
graph line resembles that described in the patent of Bell in’so far 
us the process of producing variations in the magnetic condition of 


the iron core of the inducing magnet at the tr: ansmitting station is 
concerned. ‘That is to say, ‘these variations of magnetic energy are 
controlled by and are correlative with the vibrations of the air par- 
ticles which are taken up by the diaphragm or other body.’ 


So far Mr. Pope is correct. He proceeds : — 


“But here the resemblance ends. The process of transferring 


this action by means of electricity to the receiving station, and of 


‘ausing at that point the vibration of a resonant plate whereby the 
sounds are reproduced, is radically different.” 


Mr. Pope puts the last statement conjunctive'y. It should be 
divided. The process of transferring the action from the sending 


station to the receiving station is substantially the same in both; it 


is due in both to the disposition of electricity to flow from a point of 


higher potential to one of lower potential; it is possible in both only 
where the line wire is an electrical conductor; it is caused in both 


by varying the potential at the transmitting end; and the success of 
e/ x CQ CQ ? 


the apparatus is due to the fact that any special character given to 
the variations of potential at the transmitting end will thereby be 
impressed upon the electrical changes of all parts in electrical con- 
nection or relation with it. The difference in the process of vibrst- 
ing the plate I will consider presently. 

Mr. Pope says (p. 25) :— 

* My attention has been called to the statement in Prof. Cross’s 
affidavit, that both the instruments (Bell’s and Dolbear’s) form 
parts of an apparatus which, as a whole, transmits speech by means 
of certain peculiar variations of electrical currents. If this means 
that Dolbear uses a complete electrical circuit as part of his trans- 
mitter, in which circuit, for the purpose of inducing magnetic 
changes in the transmitting core, such variations of an electrical 


current are employed as Bell emp:oys in the circuit in which his 
receiving core is placed, the statement is correct.” 


Mr. Pope is right in this, though he does not exhaust the whole 
meaning of my statement, which was intended to appiy both to the 
local conductor and the line conductor, though the latter does not 
form aring conductor. It is true, moreover, that the currents in this 
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primary circuit are “ similar in form to the sound waves” ; that, unless 
they were, speech would not be transmitted by the apparatus ; and 
that the special form of electrical variations in this part is the cause 
of the special form of electrical variations, whether currents or not, 
in the line wire and in the receiver. Prof. Trowbridge expressly 
states this. 

Mr. Pope’s remark which refers to the above passage of his affida- 
vit, “But I do not understand that any similarity of me‘hod in the 
two cases results from it,” seems to me therefore to be erroneous. 

Mr. Dolbear in his affidavit says : — 

Page 6: “It is true that by Mr. Bell’s method air waves produced 
in speaking are caused to vibrate the instrument which holds the 
electric circuit under its control constantly, so that whatever move- 
ment of the diaphragm at any instant may be made will be converted 
into a corresponding electrical variation on the line wire. And I do 
the same.” 

Page 7: “It is a truism that the electric vibrations must conform 
to the air vibrations which produce them, if the electric vibrations 

_ are to be used to produce air vibrations like the first.” 

If he means by the word “truism” that the correctness of the method - 
announced in Mr. Bell’s fifth claim has been recognized ever since he 
announced it, I agree with him ; if he means that it was known before, 
I do not agree with him; but I do not understand him to assert that 
it was known or had been practised before Mr. Bell’s patent. 

It is thus apparent from the statements in the defendants’ affidavits 
that there is no essential difference in the apparatus except in that 
portion which consists of the receiver; and that in the operation of 
the aparatus as a whole, and in the electrical phenomena which 
cause or accompany the transmission of speech, there can be no 
essential difference, unless it be such as is due to or compelled by 
the difference in the receivers. The facts which are common to 
both, in construction and in operation, are essential to the one result 


which both produce, and did not exist in the operation of any ap- 


paratus anterior to Mr. Bell’s patent. I am, therefore, of the opinion 
that, without reference to other similarities or dissimilarities, the 
fifth claim of Mr. Bell’s patent 174,465 is infringed by the use of 
the Dolbear apparatus. The employment of electrical variations or 
“electrical undulations, similar in form to the sound waves’ to 
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I will state the electrical phenomena which take place in the use 
of the speaking telephone apparatus arranged as usually employed 
by the plaintiffs and using the Bell magneto receiver. I understand 
from the affidavits (e. g., Mr. Farmer, pp. 27 and 29; Mr. Pope, 
p. 21) that this is conceded to conform to the fifth claim of Mr. 
Bell’s patent, 174,465. A diagram of it is given as Fig. 1, p. 21, 
anfra. 

The transmitter is provided with an elastic vibratory plate or disk. 

The sonorous vibrations of the air produced by the vocal organs 
compel this plate to take up vibratory motions of that special form 
which is characteristic of the articulate sound produced. 

Every movement of this plate causes in a battery circuit a corre- 
sponding variation of resistance, and consequently a corresponding 
variation of current. 

This causes a corresponding variation of magnetism in the core of 
the induction coil. 

This causes a corresponding transient current, of momentary 
duration only, to arise in the secondary helix, whereby the elec- 
tricity of the secondary helix is compelled to flow towards one end 
of it, thus raising the potential at one end above its normal value 
and lowering it at the other below its normal value. 

When two bodies of different potential are joined by an external 
ele: trical conductor, electricity is transferred or flows with creat 
rapidity from the point of higher to the point of lower potential, 
until an electrical equilibrium is established. 

With a given apparatus in which the distant body is subject to no 
electrical forces except those due to operations at the sending end, 
the flow depends upon the potential of the body at the sending end, 
upon the amount of electricity supplied, upon the time during which 
it is supplied, and upon the capacity of the receiving body to receive 
it; the electrical change at the distant end is the consequence of 
the flow and of nothing else. 

Thus, control of the electrical condition at one end of a long 


=>? 
der (and therefore cheap) conductor enables the operator to control 


slen- 


the electrical condition of a far-distant end, not instantaneously, but 
with an interval which is so excessively short that it cannot be readily 


noticed under ordinary circumstances. 
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These two properties of electricity fit it for the rapid and cheap 
transmission of intelligence by appropriate signals. 

When the electricity arrives at the receiving station, it there 
affects a special instrument provided with a vibratory plate in con- 
tact with the air and so constructed that every electrical change 
which reaches the instrument gives to its plate a motion which in 
turn imparts a corresponding motion to the surrounding air. It does 
this by attracting this plate more or less towards a neighboring body 
which is or will act substantially as if it were immovable. While 
the attraction is increasing, the plate moves in one direction; while 


decreasing, it moves in the other. 


>? 

tach member of this system is found originally in a state of rest 

or equilibrium. The voice does work in disturbing these by tke 

application of a disturbing force; to this (and its effects) are due 
the motions and changes which produce the desired result. 

The transmission of speech by this apparatus offers therefore a 
problem in dynamics or kinetics and not in statics. 

The spring or lever in a piece of mechanism, when :t rest, will 
support a weight in equilibrium; the study of them in that condi- 
tion is a branch of statics. Apply to them a force ab extra whic 
causes them to move and to move the weight; the study of the 
operation of the mechanism in this condition of motion belongs to 
kinetics. 

The electrical changes in telephonic transmission are continuous, 
not intermittent; continuous, however, not in direction, but in su « 
cession. The sonorous vibrations of the air do not consist in a mo- 
tion of translation continually onward, but in a to-and-fro motion, 
very short, very rapid and without cessation. In the use of the 
magneto transmitter the currents are alternately to and fro; with the 
battery transmitter in direct circuit the current does not go on con- 
tinually increasing, or continually decreasing, 
and falls ; when the battery transmitter is used with an induction coil, 


but alternately rises 


the currents are alternately to and fro, as with the magneto trans- 
mitter. 


e 


This alternating change or motion is implied in the term “ undula- 
tion ” or wave motion. 


Sir George B. Airy (on Sound, London, 1871) says, p. 22, that 
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the “general conception of a wave” is that “the nature of the 
motion is such that the movement of every particle is limited while 
the law of relative movement of neighboring particles is transmitted 
to an unlimited distance either without change, or with change fol- 
lowing a definite law.” 

“In all wave motions there is one general character; it is that 
a state of displacement travels on continually in one direction with- 
out limit, while the motion of each individual particle is, or may be, 
small and of an oscillating character. And this is the general con- 
ception of a wave.” 

Mr. Bell’s invention did not lie simply in causing motion, but_ 
chiefly in the special character of the electrical changes which he 
directed ; viz., that the electrical undulations shall be similar in form 
to the sound vibrations to which they are due. By this means he 
caused the special kind of sonorous vibrations at the receiving end 
which no one before his time had known how to produce. 

The Dolbear apparatus consists of a transmitter, battery, primary 
circuit, core of induction coil and secondary helix thereof substan- 
tially the same in character as the ordinary form of the Bell. A 
diagram of it is given in Fig. 2, p. 21, infra. 

All the phenomena which I have described take place in the 
Dolbear in the same way as in the more common Bell apparatus. 

These phenomena in both are due to the same causes, and to the 
same properties of electricity. 

One result in both cases is (considering now the case of a single 
charge) a rise of potential at the terminal 1. 

This rise of potential determines a current towards any body of 
lower potential, to which it may be connected by a conducting wire. 

If terminal 1 be joined by an electrical conductor to any body of 
lower potential, then electricity will flow from 1 along that conductor 
to the other body. 

This flow is termed a current. 

The point 1 may be so joined to a body A, in which case the flow 
will be towards A until it is “ filled up.” 

If it be joined to the terminal 2, the flow will be towards 2. But 
it will be a flow or current in both cases. 

In both cases it will be the difference of potential which will cause 
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it and every variation of potential or electrical condition of the body 
at the transmitting end and will cause and will therefore control the 


flow or current and its effects at the receiving end. 
In both cases the control of the transmitting end will for that 


reason control the changes at the receiving end. 

All that is true of the Dolbear conductor and apparatus as of the 
Bell; and it is because it is true that the Dolbear apparatus can 
transmit signals the character of which can be determined by the 
operator at the transmitting end. 

Mr. Bell’s method is defined in the fifth claim of his patent 
174,465. Electrical signals generally are given by electrical varia- 
tions. In this claim, Mr. Bell pointed out as the distinctive feature 
of his method that the electrical variations in their successive changes 
should conform to the law which expresses the vibrations of a parti- 
cle of air engaged in producing the sound to be transmitted; the 
apparatus was to be one in which the action of the voice should 
produce this special type of electrical undulations. He was the 
first who had pointed out this method (or any method) competent 
to transmit speech by electricity. His novel result was due to this 
novelty of method. Mr. Dolbear’s apparatus accomplishes this same 
result, because in action it conforms to and employs this novel 
method, which is stated in Mr. Bell’s patent and claimed as his 
invention in his fifth claim. 

A device at the receiving end which will there convert into sound 
waves the specially formed electrical undulations which have reached 
it is an essential portion of the apparatus. Mr. Bell employed what 
is called a magneto receiver; Mr. Dolbear employs what is called a 
condenser receiver. It is true that the two are not identical as 
independent devices. But this does not change the method em- 
ployed nor the essential character of the apparatus as a whole. For 
in each apparatus the transmitter is the same, and performs the same 
function, to wit, produces the same character of electrical variations ; 
the line wire is the same and performs the same function; the one 
receiver is used in place of the other because it can transform the 
electrical variations into sonorous vibrations of corresponding 
character. 

As I understand the affidavits filed by the defendants some of 
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them assert that Mr. Bell uses “currents of electricity” and that 
Mr. Dolbear does not. ) 

I have already stated that there is nothing in the language of Mr. 
Bell's patent, nor in the nature of that part of the novelty introduced 
by him which is essential to the novel result, that excludes from his 
claim electrical undulations which are not “currents,” if such there 
be. But in fact currents are present in the local circuit and in the 
line in the Bell and in the Dolbear wire; in the apparatus of both 
they are essential to any operation of the instrument; neither will 
transmit speech unless the current variations are similar in form to 
the sound waves; in both the essential function of the transmitter is 
to produce this particular form of current by the action of the voice. 
It is only when these special articulating currents have reached the 
receiver that any difference begins, which is material to the operation 
of any part of the apparatus. 

The current which I refer to in the line wire is that flow of elec- 
tricity which the transmitter causes to or from the receiver. 

When the terminal of the induction coil is connected by the line 
wire with the receiving end of the line and the potential of the 
terminal is suddenly raised, electricity flows along the conductor 
until so much has flowed that the whole conductor, including the 
distant end, has been raised to the same potential, if the flow is 
allowed to continue so long. | 

If the conductor to be filled, either the line wire or the metal plate 
or other body at the distant end, is of large capacity to receive and 
hold electricity, as compared with the ability of the line wire to 
convey it, and if the supply of electricity furnished for transfer is 
large, a considerable time will be required for the transfer, and the 
current will be of long duration. 

Thus if all the electricity which the earth is capable of holding 
had to be transferred over an ordinary telegraph wire to a reservoir 
formed of another planet, with any ordinary difference of potential, 
a very considerable time would be required. 

If either reservoir were of smuail size the flow would continue a 
short time and would be what is called a transient current. 

If by artificial means (as by a voltaic battery) a continued supply 
of electricity were furnished at one end, and all reeeived at the 
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other were drawn off, the current would go on until the apparatus 
wore out. This would be called a permanent current. 

But whenever a point at one potential is connected with a point at 
another by an electrical conductor a true “ current” or flow of greater 
or less duration necessarily takes place. 

It is only by means of such a flow that the electrical condition of 
one end controls that of the other. In the Dolbear apparatus the 
plate moves towards the body of the instrument on a rise of its 
electric potential. This is due to a forced rise of potential at the 
transmitter, which sends a flow of electricity along the line con- 
ductor, filling or charging the plate of the receiver and thereby rais- 
ing its potential. 

Upon this topic I will quote from a writer who is distinguished for 
the extreme precision and accuracy of his statements as well as for 
his knowledge of electricity. I refer to Mr. Fleeming Jenkin’s 
work on Electricity and Magnetism, first published in 1873. My 
references are to the pages of the edition of 1876. 

Page 26: “Difference of potential is that difference of electrical 
condition which determines the direction of the transfer of electricity 
from one point to another; but electricity cannot be so transferred 
without doing work or requiring work to be done, hence the follow- 
ing definition: Difference of potentials is a difference of electrical 
condition, in virtue of which work is done by positive electricity in 
moving from the point at a higher potential to that of a lower poten- 
tial; and it is measured by the amount done by the unit quantity of 
position electricity when thus transferred.” 

Page 39: “If two electrified conductors a and B, which are at the 
same potential, be joined by a wire, no disturbance in the electric 
distribution in the system will take place, unless indeed the wire 
be of sensible size relatively to the other conductors, and at a differ- 
ent potential: but, assuming the wire to be small, or at the same 
potential as A and B, the electricity on the bodies after being joined 
will be in equilibrium as before, the necessary condition of equality 
of potential throughout being satisfied. If, on the other hand, a be 
at a higher potential than B, positive electricity must, when the con- 
-hection is made, flow from a to B, to re-establish electric equilib- 
rium. The amount of the electricity thus transferred must be such 
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as will restore the equilibrium. It will be great when the difference 


of potential is great and when the size of the bodies is large, and 
small under the opposite conditions. The existence or continuance 
of the flow of electrici'y from one point to another depends solely 
on the difference of potential between the points. The magnitude 
of the conductors has only one influence in the result, by requiring 
that a larger quantity of electricity shall flow to re-establish equi- 
librium.” 

Page 52: “Current. Electricity has already been frequently 
spoken of as redistributing itself over a given conductor, or moving 
from one conductor to another along a wire; and we may with pro- 
priety speak of the current of electricity by which the redistribution 
is effected.” . . . “By using two large conductors A and B, or two 
Leyden jars of large capacity, and electrifying them with a frictional 
electrical machine of considerable size to a high potential, a consid- 
erable quantity of electricity may be accumulated on A and B, and 
a considerable current will flow from a to B when they are joined.” 

Page 80: “Any change in the distribution of the statical charge 
of electricity on the surface of bodies produces currents until the 
redistribution is completed and equilibrium is restored. We find no 
difference of kind between these currents; they all have the same 
properties but combined in very varying degrees.” 

Page 74: “The conductor in which the current is induced need 
not form what is called a closed circuit, 7. e., such a conductor as is 
formed by a ring of wire round which the current can continue to 
flow permanently if a permanent electro motive force be kept round 
it, as distinguished from a broken circuit, such as would be formed 
by a ring of wire incomplete at one or more points, where the pres- 
ence of air or other non-conductors would stop any permanent cur- 
rent; but although the induced current will be very different in the 
two cases of a closed and open circuit, it will be produced in both. 
In the closed circuit we may have 2 current induced without differ- 
ence of potentials between the parts. We cannot have difference of 
potential between two parts of a conductor without a current ensuing ; 


but we may have a current due to electro motive force, without any 
difference of potential.” 
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as will restore the equilibrium. It will be great when the difference 
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priety speak of the current of electricity by which the redistribution 
is effected.” . . . “By using two large conductors A and B, or two 
Leyden jars of large capacity, and electrifying them with a frictional 
electrical machine of considerable size to a high potential, a consid- 
erable quantity of electricity may be accumulated on A and B, and 
a considerable current will flow from a to B when they are joined.” 

Page 80: “Any change in the distribution of the statical charge 
of electricity on the surface of bodies produces currents until the 
redistribution is completed and equilibrium is restored. We find no 
difference of kind between these currents ; they all have the same 
properties but combined in very varying degrees.” 

Page 74: “The conductor in which the current is induced need 
not form what is called a closed circuit, 7. e., such a conductor as is 
formed by a ring of wire round which the current can continue to 
flow permanently if a permanent electro motive force be kept round 
it, as distinguished from a broken circuit, such as would be formed 
by a ring of wire incomplete at one or more points, where the pres- 
ence of air or other non-conductors would stop any permanent cur- 
rent ; but although the induced current will be very different in the 
two cases of a closed and open circuit, it will be produced in both. 
In the closed circuit we may have 1 current induced without differ- 
ence of potentials between the parts. We cannot have difference of 
potential between two parts of a conductor without a current ensuing ; 


but we may have a current due to electro motive force, without any 
difference of potential.” 
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Page 78: “When the poles of the galvanic cell z ¢ are first joined 
at N and mo to the wires A, B, C, D, electricity will rush from the cell 
into the wires. This electricity has to charge each portion of the wires 
statically. The current begins close to the cell some time before it 
reaches the remoter portions of the wire. It flows at different rates 
through different sections of the wire according to their size, capacity 
and material.” 

Page 79: “If the cell be connected with two long wires insulated 
at the farther ends (as in Fig. 51), or if one pole be connected with 
the earth and the other witha large, insulated conductor or long wire, 
we shall have a series of preci-ely similar phenomena, except that 
the final conditions of equilibrium will be that in which all parts of 
the conductors being duly charged to the potentials which the cell 
produces, no further current will flow at all.” 

J. Clerk Maxwell, Electricity and Magnetism, vol. 1, p. 289: 
“In the ease of the current between two insulated conductors at dif- 
ferent potentials, the operation is soon brought to an end by the 
equalization of the potentials of the two bodies ; and the current is, 
therefore, essentially a transient current.” 

Culley, //andbook of Practical Telegraphy, London, 7th ed. 
1878, speaking of the discharge of the rubber of a friciional ma- 
chine through a fine wire, says, p. 7:— 

“Before the discharge takes place or the current commences to 
flow, the electricity is said to be in the static condition; during the 
discharge, tt is in the dynamic condition, because it there exercises 


force or performs work.” “Whenever there exists a difference of 


potential between two points connected by a conductor, a current 
passes between them until equilibrium is established.” 

Preece & Sivewright, on Telegraphy, p. 5: “Potential implies 
that function of electricity which determines its motion from one 
point to another.” 

Deschanels’ Natural Philosophy, by Everett, New York, 1878, 
p. 558: “A conductor is said to be in electrical equilibrum when 
there is no electrical force in any part of it; in other words, when it 
is completely free from currents of electricity.” P. 559: “Whena 
conductor is not in electrical equilibrum, currents set in tending to 
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restore equilibrium ; and the direction of such currents is always from 
places of higher to places of lower potential.” 

I have multiplied these quotations, not because I suppose there is 
any doubt about the fact, but in order to show that the transient flow 
of electricity between two bodies of limited size at different poten- 
tials is commonly spoken of as a current. 

I will now refer to the facts which show that it possesses those 
properties of a current which we have to deal with in the telephone, 
and which affect the magnet of the magneto receiver. 

One method of determining the electro-motive force of a battery 
(ordinarily looked upon as the furnisher of a “current”) is to 


measure the potential of a condenser or other body to which one 


pole is connected; when the body is thus charged, its potential, in 
the case of a plate, is measured by the attraction exercised between it 
and a body either neutral or negatively charged Convenient state- 
ments of this are found in Fleeming Jenkin’s work, Chap. V. and 
Chap. XIV., and p. 267, and in Sir William Thomson’s Electrostatics 
and Magnetism, p. 281. 

The capacity of a condenser or other body, or the amount of 
electricity which it can contain, is commonly measured by allowing it 
to discharge itself through a circuit which includes a galvanometer. 
See Jenkin, p. 162. ) 

The condenser shunt, a well-known device, depends in part upon 
the fact that the transient current due to the inflow or outflow to and 
from an electrical reservoir of moderate capacity (a condenser) acts 
upon magnets as other currents do, or combines with other currents 
in acting on magnets. 

One of the recognized and usual modes of ascertaining the posi- 
tion of a break in a telegraph line is to consider the line from the 
testing office to the break as an empty reservoir, to fill it up with 
electricity, measure the inflow by a galvanometer and thus calculate 
the length of wire from the amount of current required to fill it; or, 
conversely, to fill that part of the wire and measure the current while 
discharging. These currents are transient, but they are “ currents.” 
Of this usual test Schwendler, Testing Instructions, London, 1879, 
vol. 1. p. 136, says: — 

“The capacity of a line is proportional to the quantity of its 
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electricity which it can contain, is commonly measured by allowing it 
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See Jenkin, p. 162. 

The condenser shunt, a well-known device, depends in part upon 
the fact that the transient current due to the inflow or outflow to and 
from an electrical reservoir of moderate capacity (a condenser) acts 
upon magnets as other currents do, or combines with other currents 
in acting on magnets. 

One of the recognized and usual modes of ascertaining the posi- 
tion of a break in a telegraph line is to consider the line from the 
testing office to the break as an empty reservoir, to fill it up with 
electricity, measure the inflow by a galvanometer and thus calculate 
the length of wire from the amount of current required to fill it; or, 
conversely, to fill that part of the wire and measure the current while 
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charge with a given electro-motive force, which can be found either 


by measuring the transient current due to ‘charge,’ or by measur- 
ing the transient current due to ‘ discharge.’ ”’ 

These measurements are made by means of the galvanometer, 
which is an instrument consisting of a magnet acted upon by the 
current. “A galvanometer is an instrument intended to detect the 
presence of a current and measure its magnitude.” Jenkin, p. 187. 

The speaking telephone never employs permanent currents in the 
sense in which that term is generally used, whether the transmitter 
be of the magneto type shown in Mr. Bell’s second patent 186,787, 
or of the type referred to in the affidavit of Mr. Davis and in the 
affidavits of the defendants as a battery transmitter furnished with 
an induction coil (as shown in Fig. 1, p. 21, infra). A succession of 
transient currents follows each other in the wire. The transmitter 
first raises the potential of that end of the line which is at the send- 
ing station, and then lowers it; In one case it determines a current 
towards the distant end, and in the other case from it. Every time 
the potential of the sending end rises above that which the distant 
part possesses (whether it be the normal condition of the latter or 
that given to it by the last preceding electrical impulse), at the same 
moment a current is caused from the sending end; each time its 
potential is forced below that of the distant end electricity flows 
back again. ‘Thus a succession of currents takes place, each tran- 
sient considered by itself, but each succeeded by the next without 
intermission, so that the electrical changes are as continuous as the 
waves of a continued sound. Each current, considered by itself, 
lasts much less than one thousandth of a second. 

This is equally true of the Dolbear apparatus: transient currents 
are present; the duration of each and the form of each (so far as the 
transmission of speech is concerned) are the same in both. 

As already stated, when the circuit is in the form of a ring, that 
is, 2 wire closed in upon itself, a permanent current can flow in it; 
when the conductor joins two reservoirs the duration of a current 
depends upon the capacity of the reservoirs. Those used in the 
Dolbear apparatus are small and would not maintain a long-con- 
tinued current. But a long-continued current on the line wire is 


not required nor commonly used in telephony. 
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The sending reservoir or source, which is the controlling portion, 
is the same in both. The receiving reservcir, though small, is large 
enough for the transient currents on which the operation of the Bell 
magneto receiver depends. Though small, as compared with the 
mass of the earth, it is filled and emptied so many times a second 
that its capacity is sufficient for this purpose. 

It is certain that both the charge and the discharge of a condenser 
or other limited receptacle of electricity is due to, and accompanied 
hy —I may say consists in—a practically applicable and useful flow 
or current of electricity through the connected wire. Some further 
examples of this will be given on pp. 28, 29, infra. 

This is so well settled that, as already stated, a common way to 
measure the amount of electricity which a condenser holds, or is 
‘apable of holding, is to empty it or fill it through a conducting wire 
and measure the flow by an instrument called a galvanometer, which 
measures a current by its influence on a magnet. 

The galvanometer is not adapted to detect or measure the articu- 
lating currents of any telephone apparatus: they are of excessively 
short duration; and, while they are of a nature to affect a galva- 
nometer, yet the time during which they act is so brief and their 
reversals (either of direction or of change) are so quick that the 
galvanometer needle, as usually constructed, is too sluggish to re- 
spond to an extent readily perceptible. 

The magneto telephone itself is of course sensitive to telephonic 
currents. I have employed it to ascertain their presence in the 
Dolbear apparatus with the more confidence, because Mr. Dolbear 
says, in effect, in his affidavit (p. 9), that variations in current 
strength are essential for the operation of Mr. Bell’s magneto 
receiver. If I understand correctly the meaning of the first part 
of puge 10 of Mr. Dolbear’s affidavit (of which I am not sure), 
he intends to say that a Bell magneto receiver inserted in the 
line conductor of the Dolbear apparatus will not there find the kind 
of energy required to work it; and this assumption appears to be 
an “emphatic basis” of his belief in a substantial difference between 
his apparatus and Mr. Bell’s more ordinary form of apparatus. 

I have tried the following experiments with the following results. 
I have performed each of them at least twice on different days. 


hes eR a emi 


may aawvwesewtwenry 


! 
; | 


Se AOS OLLI AAAI SS 


20 AFFIDAVIT OF PROF. CROSS 


Some of them I have repeated many times in order to assure myself 
that the results were not due to or affected by any accidental dis- 
turbing causes. In all of them which I here state, and in most of 
the others, the transmitter and receiver were placed in separate 
buildings ; and I assured myself whether speech was transmitted or 
not by causing the assistant to repeat to me what he heard or what 
he said; and I frequently caused him when he listened to report 
his results without informing him of the various changes which were 
made. In every experiment here stated I also listened myself. 


Fig. 1. 


I will describe the diagrams I have made, and the instruments used. 

The transmitter T was a variable-resistance battery transmitter 
with a battery B in a local ciicuit which included the primary of an 
induction coil (1c). The secon tary helix of one coil used had a 
resistance of 4,000 ohms. I occasionally used a somewhat larger 
coil, belonging to the Institute of Technology, but found no material 
difference. G signifies ground, which was obtained on gas or water 
pipes in the usual way. Fig. 1 shows the ordinary arrangement 
adopted by the Bell Company for the Bell system with the Blake or 
Edison battery transmitters. One terminal of the secondary helix 
is connected to the line and the other to earth. M signifies a magneto 
receiver, Which was of the usual form. In the subsequent figures c 
sivnifies a condenser receiver. I used two Dolbear condenser re- 
ceivers. The first was made at the factory of the plaintiffs and was 
intended to conform to those made by Mr. Dolbear. I am informed 
that it was shown to Mr. Dolbear and was declared by him to be 
properly made. After the defendants’ affidavits were filed, I caused 
copies to be made of the two Dolbear receivers filed by Mr. Buck, and 
many of the expriments here reported were either originally per- 
formed or repeated with these. I did not find any material difference 
between these and those previously used. 
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In these experiments I also used instruments which I designate as 
the Wright condenser, the Ferguson condenser and the Varley con- 
denser. These were made for the purpose of these experiments in 
conformity to the descriptions given by those three writers and ap- 
pended to this affidavit. I also used another receiving condenser, 
which was made during the year 1880 for a speaking telephone 
receiver in accordance with the direction of Mr. George L. Anders. 
I saw this receiver during the year 1880, when some experiments 
were performed with it at the laboratory of the Institute. 

The line wire was of the usual size; it was of copper office wire 
indoors and of the usual line wire size outdoors. The line was not 
constructed especially for these experiments. 


LINE 


Fig. 1. 


Fig. 1 represents the usual speaking telephone connections. 
With all the coils this gave excellent speech. 
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Fig. 2. 


Fig. 2 shows what I understand to be the Dolbear arrangement of 
conductors in the most pronounced form. One terminal of the coil, 
marked 2, was left in the air, insulated as shown. The receiver was 
grasped so that the listener was in electrical connection with the back 
plate of the instrument, but insulated from the first front plate and 
line. This is the manner in which Mr. Dolbear intends that it should 
preferably be used. I could understand articulate speech through it. 
I then repeated the experiment by connecting the terminal 2 of the 
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coil with the back plate of the Dolbear receiver, but found no change 
of result. I again repeated the experiment by grounding the termi- 


nal 2, and grounding the back plate of the condenser. I did not 
perceive any substantial difference in the result. I then removed the 
gvrounds and held the receiver so that I was not in electrical com- 
munication with the receiver at all. Speech was audible, but poor 
and faint, and hardly intelligible. 

In the experiments which I here report, I left the terminal 2 of 
the coil in the air and insulated, except where I have expressly 
shown it grounded ; and wherever the receiver, or the receiving end 
of the line, is shown as grasped by the hand, it was so grasped that 
the operator was in electrical communication with it. I also took 
the precaution, in all the experiments where the operator was in elec- 
trical communication with any part of the apparatus, of causing him 
to be insulated, by standing on a thick plate of vulcanite placed on 
a floor cloth of linoleum, though I did not find that such special in- 
sulation changed the result. The human body is of ample electrical 
‘apacity for any form of apparatus which I used. 


Fig. 3. 


In the experiment Fig. 3, the conductors and connections were of 
the Dolbear character as in No. 2, but a Bell magneto was looped into 
the Dolbear conductor. There was, under the precautions already 
named, no ring circuit in the line, and no currents passed through the 
magneto receiver except such as were due to the capacity of the wire 
and the front plate of the Dolbear condenser receiver, assisted by the 
inductive effect of the back plate and connected masses. I heard 
articulate sentences at the Dolbear condenser and at the Bell magneto 
receiver, as well as in the arrangements Fig. 1 and Fig. 2 respec- 
tively. I have repeated this experiment many times on different days. 
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Fig. 4. 


With this arrangement, Fig. 4, one terminal of the coil in the 
air and insulated and the person holding the receiving end of the 
wire insulated, the transmission was as good as in No. 1. 


iC C 
ul LINE 


Fig. 5. 


Fig. 5. With this arrangement speech was obtained both with the 
Dolbear condenser receiver and with the Bell magneto. The latter 
was about as good as in No. 1; the Dolbear acted, with regard to 
the magneto, like an ordinary condenser. 


I LINE 


Fig. 6. 


Fig. 6. In this I connected the front plate of the Dolbear con- 
denser receiver to the line in the usual way and connected the insu- 
lated operator with the back plate by a wire. I passed a shunt or 
divided circuit around the receiver, and in this branch I placed a 
Bell magneto-telephone. The electricity passing along the line would 
come to the point of division 3, and a part of it would pass off through 
the shunt and the magneto felephone. I placed in this branch shunt 
an artificial resistance r, of about 80,000 ohms. This offered an 
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impediment to the too easy passage of the transient current, and there- 
fore the shunt, with this resistance in it, did not much change the 
electrical condition of the rest of the apparatus from what it would 
have been if the shunt were not there, but at the same time allowed 
current enough to pass to work the Bell magneto. With this 
arrangement [ heard speech well in both instruments. Upon remov- 
ing the resistance r, the transient current of electricity flowed off so 
freely through the shunt that not sufficient difference of potential was 
produced between the two plates of the Dolbear to cause an audible 
effect. The same kind of operation went on in the Dolbear as before ; 
but the action was so much diminished as not to be perceptible to 
the senses. As resistance was gradually introduced at r, the sound 
in the Dolbear became perceptible and gradually increased in loud- 
ness. The result is what one would naturally expect in the case of 
a flow of a transient current from the coil, and occurs because of 
the relations between resistance, potential and current. 


C 
Rk 


Fig. 7. 


The experiment, Fig. 7, depends upon the same principle as Fig. 


6. The two receivers were held by ditferent persons insulated from 
each other. With a high resistance at R speech was heard in both 


receivers. 


Fig. 8. 


‘ig. 8. In this experiment the electricity, starting from the coil, 
flowed to the front plate of the Dolbear receiver, then through the 
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plate out again, through the magneto receiver, then through a high 
resistance to the operator. The two receivers were held by differ- 
ent persons. That a current did actually flow through the plate of 
the Dolbear receiver is shown by the fact that what came out from 
it worked the magneto receiver while the resistance rk kept the 
potential between it and the coil high enough to produce clearly 


audible effects in the Dolbear condenser receiver. 


Fig. 9. 


I have said in a former part of this affidavit that a current is pro- 
duced in the secondary helix itself. In the experiment shown in 
Fig. 9, I used a large coil of about 4,000 ohms’ resistance, with the 
two terminals in the air and insulated, so that there was no external 
conductor or circuit. In the middle of this coil, as near the exact 
middle as I could conveniently get at it, I looped in a magneto tele- 
phone. From this I got articulate speech perfectly. 


Fig. 10. 


In this figure, which represents experiments I have tried, the line 


was broken by condensers. ™M represents the ordinary Bell magneto 


receiver. c represents condenser receivers. The arrangement is a 


bad one in so far as it entails considerable waste of force, but, using 
Bell magnetos and Dolbear condensers, all gave articulate speech. 

I then placed a Wright condenser receiver at c’ and got speech in 
all; but it was hardly intelligible at the Wrightc’. I expected this, 
because the electrical capacity of the Dolbear is very much less than 
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that of the Wright, and therefore the former could not fill it. Then 
replacing the Dolbear at c by a condenser of ordinary capacity (50 
sheets of tin-foil), I got intelligible speech readily out of the Wright 
at oc’. In this case I had the farther end, 4, connected to earth instead 
of the hand; but I have found in repeated experiments with these 
instruments that the change is immaterial. 

I then replaced the Wright by a Ferguson siivered paper con- 


denser, and got good and intelligible sentences with it as a receiver. 


The conclusion and the faets are, therefore, that the Dolbear 
apparatus transmits speech by causing “electrical undulations, simt- 


99 


lar in form to the sound waves,” which constitute the sound to be 
transmitted. Currents exist in the Dolbear apparatus. In every 
part of every conductor contained in it, they exist to an extent 
which will practically work the Bell magneto receiver. 

Quoad the transmission of speech, they exist both in the line wire 
and in the primary circuit as much as in more ordinary arrangements 
of telephone conductors. They are in both of a form similar to the 
sound waves; and it is essential that they should be. They are of 
this form in the primary conductor; and they must be there in order 
that they may have the same form on the line wire. 

It is true that the currents employed in the more ordinary arrange- 
ment of telephone apparatus will not operate the Dolbear. This 
is not because they are currents, but because they are not of suffi- 
ciently high potential. The transmitting coil ordinarily used is 
much less expensive and powerful, and the grounded circuit allows 
the electricity to escape so rapidly that the potential never rises to 
the great strength required for an unsensitive instrument like the 
Dolbear. 


Fig. 11. 


Mr. Dolbear says in his affidavit that Ohm’s law applies to Mr. 
Bell’s magnetic receiver, and does not apply to his condenser 


IN REPLY. 
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receiver. I understand this to be a statement that a high resistance 
impairs or prevents the working of one and not of the other. The 
effect of resistance on the high tension transient secondary currents 
in the telephone is not perfectly understood ; but the following ex- 
periments show that the two instruments do not materially differ in 
these respects. In Fig. 9 I inserted 200,000 ohms, and this dimin- 
ished somewhat both Bell and Dolbear, then put in over a million 
ohms of plumbago resistance; this prevented utterance in the Dol- 
bear, though I got some faint sound in it. But I understood sen- 
tences in the Bell magneto receiver with the same conductor. The 
further terminal of the Bell magneto was sometimes connected to 
earth, and sometimes held in the hand in this experiment, but I 
found no material difference. I then took out the induction coil end, 
which was of 4,000 ohms, and substituted for it a more powerful 
coil of 6,260 ohms in the secondary. The increased electro-motive 
force of this caused enough electricity to pass the resistance in the 
limited time allowed in a speaking telephone to work the Dolbear 


Ga 


receiver and produce effects which were audible and distinguishable. 

That such a resistance does not absolutely prevent the passage or 
flow of a current of electricity is proved by the fact that it did not 
prevent the Bell magneto receiver from reproducing articulate 
speech. It would at all not prevent the transmission of “ electric 
pressure,” if such a thing exists, any more than the moderate size of 
a pij.e would prevent the maintenance of a steady hydraulic pressure. 
But if the problem changes from one of statics to one of kinetics, 
and the operation of the instrument involves the incessant and rapid 


passage of a to-and-fro current, then any obstruction which, ac- 


cording to Ohm’s law, obstructs the flow, would obstruct the opera- 
tion of the apparatus, whatever might be the nature of the receiver 
on which the electricity was to act when it arrived. 

In this case a high resistance diminishes the quantity which flows 
through it. The current which is to “fill up” the plate of the Dol- 
bear receiver starts from (or is drawn back to) the terminal 1 of the 
coil. It flows from that point for an excessively short period and back 
again for an excessively short period. If the line wire offered no 
resistance whatever to this flow, the potential of the receiver would 
rise as high and fall as low as the potential of the point 1, with which 
it is connected. If, however, the line offers such resistance as to 
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seriously impede the flow, the full amount will not be able to pass to 
the receiver during the short time when the point 1 is at a high 
potential, nor to run out of it during the short time when the point 
lis ata low or negative potential, and the potential of the plate 
will not rise as high nor fall so low; that is, its range of variation 
will not be so great as in the former case. If the conductor be 
broken, and the parts so far separated that one does not influence 
the other, there will be no flow; if the resistance be infinitely great, 
the flow and the consequent range of variation will be infinitesimal. 

It is clear from this that Ohm’s law (or such modification of it as 
applies to transient currents of high tension) applies to the case of 
Mr. Dolbear’s apparatus. It applies because the apparatus as a 
whole depends upon the flow of a current of electricity, and because 
the control of the receiver by the transmitter depends upon that 
transfer of electricity which is known as a current. 

The experiments Nos. 6, 7, 8 show that leakage, due to imperfect 
insulation, also affects the apparatus seriously. In this case it 
required a high resistance of 80,000 ohms to retain on the line 
electricity enough to work the instrument, though probably less 
might do it. An insulation resis'ance of one hundred ohms would be 
sufficient with the magneto receiver on a short line. The extreme 
high tension of the currents employed increases the difficulty of 
obtaining the high insulation required. 

I have tried two other experiments which show, what indeed has 
been known for many years, that electrical instruments can work 
without the passage of a current from the actuating battery to the 
receiver, and with the current interrupted, provided only that the 
separate conductors are placed in such relations to each other that 
every electrical impulse employed in one causes a like electrical 
impulse in the next. Arrangements of this kind have been adopted 
in order to guard again-t earth currents, and for other purposes. 
This plan has been applied to the Atlantic cables from a very early 
day. It is due to Mr. C. F. Varley, and is described in an 
early English patent, and in his United States patent, No. 78,495, 
June 2, 1868. One form described in Varley’s said patent, and also 
shown and explained in Preece and Sivewright’s Telegraphy, p. 135, 
and Jenkin’s Llectricity and Magnetism, p. 335, is represented by 


the following diagram S emme 
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In this arrangement no current from the battery B ever reaches 
the line; the cable is normally in a state of electrical equilibrium 


and at a zero potential. 


K 
% fm we Oe CABLE | 


Fig. 12. 


In describing this Mr. Jenkin says (p. 336) : — 

* The line L is attached to the insulated armatures N and n of two 
large condensers ; the second armature M at the sending end is con- 
nected to a key k by which it can at will be connected with the bat- 
tery B or with earth ; the armature m is permanently connected through 
the receiving instrument R with earth. When, by the key k, m is 
connected with the positive pole, N is rendered negative by induction ; 
a current flows from N to n; n becomes positive and m negative by 
induction ; and to charge m negatively a short current flows from m to 
G through the galvanometer receiver rR, making the desired signal in 
one direction; the current sent through Rr begins suddenly, is very 
small, and would gradually die out; the fall in the current is how- 
ever accelerated by raising the key and putting M to earth.. . . with 
this arrangement no electricity flows into or out of the cable but by 
induction ; the charge in the cable is rearranged at each signal. . . . 
Mr. Varley’s system has the additional advantage that no permanent 
earth currents can flow through the line, for the line is not connected 
anywhere with earth.” 

The receiving instrument is a galvanometer which works by the 
influence of a current on a magnet. It may be placed as shown in 
the diagram or it may be placed in the line between n and nN. The 
electrical change which here takes place is a current in the true sense. 
It is transient, but will work any delicate magnetic instrument, in- 
cluding a galvanometer, which is an instrument distinctively known 
as a detector and measurer of currents. - 


Mr. Pope states as follows (on p. 20 of his affidavit) : — 
8 


30 AFFIDAVIT OF PROF. CROSS 


“The two methods, in short, avail themselves of two wholly dis- 
tinct properties of electricity or two wholly distinct electric energies, 
namely, the so-called dynamic electricity emp'oyed in Bell’s system, 
and static electricity employed in Dolbear’s system. Their energies 
differ first, in their intrinsic nature, secondly, in the effects they are 
capable of producing as regards their natures. The essence of the 
dynamic electricity is its motion, and the essence of the static elec- 
tricity is its rest. Hence their res; ective names. As regards their 
effect each produces a manifestation of energy wholly different from 
that produced by the other. Dynamic electricity, by virtue of its 
motion, produces magnetism ; static electricity, by virtue of its lack 
of motion, produces electrical attraction. These effects, as widely 
different as the causes which produce them, are re<pectively used by 
the two systems. A uniform and continuous magnetic attraction can 
only be produced from the conversion of electric energy by means of 
a continuous electric current traversing an uninterrupted circuit. If 
this circuit be interrupted, the magnetic attraction ceases. On the 
other hand a uniform and continuous electric -attraction can only be 
produced by means of a con inuous difference of potential, which is 
maintained by a continuous intcrruption of the conductor. If the 
circuit be closed, the difference of potential is no longer maintained, 
and the electric attraction ceases.” 


If Mr. Pope means by this that electricity at rest can attract and 
cannot maguetize, he is correct; if he means that a conductor 
through which a current of electricity is passing cannot attract a 
body not similarly charged, he is in error; if he means that in the 
operation of the Dolbear apparatus there is a single ins‘ant when 
electrical changes are not going on, he is in error; for incessant 
change is the law of its action just as much as when a magneto 
receiver is used. If he means that eleetricity does not flow to 
and fro between the transmitter and the receiver in the Dolbear 
apparatus, Fig. 2, as much, as rapidly, as often, as in the Bell 
apparatus, Fig. 1, he is inerror. In Fig. 2, as in Fig. 1, a “ linear 
eonductor” is provided for that very purpose and none other ; and it 
is as essential in the one case as in the other. The electricity does 
not stay at home, but travels from the transmitter to the receiver to 
work the latter. 

He is quite right in saying that a continuous current is needed for 
“a uniform and continuous magnetic attraction,” and that a continu- 
ous difference of potential is needed to produce “a uniform and contin- 
uous electric attraction.” But he does not say, and [ am sure that 
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et 


he would not say, that in either receiver the attraction is “uniform 


and continuous” or either, for in fact it is the unceasing variation in 


the attraction which produces the sound. ‘ 


He says that a uniform and continuous magnetic attraction can 
only be produced by a current in an uninterrupted circuit. I infer 
from the rest of his affidavit that he means by this a ring circuit. 
Strictly speaking, he is right in this. But such ¢ransient magnetic 
effects as are needed to work a galvanometer or a telephone are 
practically found in conductors which are wholly insulated by means 
of condensers or induction coils. This is shown by the ordinary 
use of condensers in submarine cables, and by the experiments 
shown in the foregoing diagrams, 3, 4, 5, 6, 7, 8, 9, 10,12. All of 
these experiments depend upon laws which are familiar, and I think 
that any electrician to whom they were suggested would at once 
perceive that they must result as I have found them to result. 

He appears to say that a continuous difference of potential can 
only be maintained in an interrupted conductor. In this he is in 
error, for the potential of every part of a given conductor between 
the two points where the electric energy is applied is changed by 
the flow of a current; and if the supply is exactly equal to the out- 
flow (so that a steady current is produced), the potential of every 
part thus charged remains unaltered. The Wheatstone Bridge is 
based on this property, and is particularly explained with reference 
to it by Jenkin, p. 243. 

It is true that current, as current, does not exhibit the kind of elee- 
tric attraction referred to and that potential, as potential, does not 
operate a m renet; but, in Mr. Dolbear’s apparatus at least, change 
of potential and current necessarily accompany each other. It is 
true, also, that the magneto receiver can be worked with a current 
due to a moderate difference of potential, and that it is cheaper so to 
do; and that the alternating currents sent from the transmitting sta- 
tion will produce the high potential required for audible effects in 
the Dolbear receiver much more easily if the outflow or waste be 
small or cut off altogether by entirely insulating the line wire. 

In fact, however, as I have already stated, the same transmitter 
in both operates by the same means and in the same way to cause an 
alternate flow and reflow of current along the conductor to the 
receiving station. This electricity has two properties and, placing 
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the two instruments side by side in the same conductor, one prop- 
erty moves one and the other moves the other. The essential novelty 
to which speech is due, however, is not motion, but the peculiar 
character of the motion; and in both this is due to the fact that the 
electricity is not sent from one station to the other in a uniform and 
continuous flow, but in the form of “ electrical undulations similar in 
form to the sound waves”; and this form is given to them by the 
voice of the speaker. 

Iam not sure that I understand the meaning which Prof. Trow- 
bridge on p. 26 of his affidavit intends to convey. Submarine cables 
present the case where the electricity which starts from the trans- 
mitter never reaches the receiver in the ordinary sense, because the 
line is interrupted by one or more condensers. There is no “ circuit,” 
if that word is to be confined to a ring circuit, or conductor joined 
back to itself. This operates by the disturbance of the static charge 
of an insulated conductor; but the disturbance is manifested by or 
takes the form of a flow and reflow of electricity ; and this is known 
as x current, and acts on magnets like a current of equal duration in a 
ring circuit. The linear conductor or line wire of the Dolbear form 
of telephone exhibits the same electrical operation as the cable, and 
both show electricity in motion. Prof. Trowbridge cannot mean, I 


think, to ignore these facts, and I therefore suppose him to mean 
that he did not know of any practical application of direct electrical 
attraction. In other words, the novelty which he refers to is a nov- 
elty found in the receiver alone. I also understand him to say that 
the principles involved in the receiver are well known, and have long 
been applied in electrometers for measuring purposes, but that he is 


not aware of any commercial application of the principle before Mr. 
Dolbear’s apparatus. 

In my first affidavit in this case I referred to the fact that previous 
to the date of Bell’s patent electrical variations in the secondary 


circuit of an induction coil were utilized to produce sound by caus- 


ing vibratory movements in plates. In this statement the defend- 


ants consider that 1 was mistaken. I had in mind three particular 


pieces of apparatus. First, the receiver of Dr. Wright, described 


by him in an article in the transactions of the Royal Scottish Society 
of Arts, 1860-1864, vol. 6., appendix, pp. 185-187. Second, a 
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somewhat different condenser receiver of Dr. Wright described in 
Ferguson on Electricity, in 1867, p. 68; that description is repeated 
in Prof. Dolbear’s book on the Telephone, published in 1877, p. 106. 
Third, the condenser described by Varley in his English pat nt, 
No. 1,044, of April 8, 1870. The two condenser receivers of 
Wright were placed in the secondary circuit of an induction coil, 
the primary of which was made and broken in the use mentioned by 
Ferguson by a Reis transmitter operated by the voice, and the 
statement made by Ferguson was that the musical note or pitch sung 
into the transmitter was reproduced at the receiver. In the Varley 
apparatus, one plate of the condenser was connected to one terminal 
of the secondary helix of an induction coil, while the primary circuit 
was made and broken by a tuning fork or other suitable arrange- 
ment. The purpose of the Varley was to reproduce in this receiver 
the pitch of the transmitter in a system of harmonic multiple 
telegraphy. 

The defendants’ affidavits refer to only the second apparatus of 
Wright. I still believe that the operation of those condensers of 
Wright and Varley was due to the attraction of the plates of the con- 
denser for each other, as the potential of the one connected with 
the induction coil was raised or lowered, and thus that the nature 
of the operation was essentially the same as that employed by Mr. 
Dolbear in his receiver. 

Mr. Dolbear and Mr. Pope, in their affidavits, state, if I under- 
stand them correctly, three things about the Wright receiver, which 
is the only one referred to. They say that the sound produced was 
not due to the charge and discharge of the condenser as those words 


are always understood in speaking of a condenser, but was due to 
the rupture of the dielectric by the disruptive passage of a spark 
from one plate to the other. The difference, of course, would be 
material in practice, because the condenser wo tld be very quickly de- 
stroyed by the latter; and I cannot believe that Mr. Varley proposed 


q 


to use an instrument which was so quickly self-destructive. The 
potential specified by Mr. Varley (50 volts) would be entirely inade- 


oo 


‘ qnate to produce disruptive discharges in his condenser. 
Mr. Dolbear and Mr. Pope also, if I understand them, say that 


the second apparatus of Wright did not exhibit what they call “ mass 
9 
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vibrations” in the plate, and that the Dolbear ajparatus does. 
Finally, they say, or rather give it to be understood perhaps, that 
the Wright receiver is not capable of reproducing speech, and that 
no man would be led to believe from what was known of its opera- 
tion that it would reproduce speech. I think they are mistaken in 
these views. 

I feel confirmed in what I stated in my former affidavit by the 
opinions expressed by a number of writers of authority who have 
referred to these condenser receivers and their operation, and by a 
series of experiments which I have performed on the subject. 
The first article of Dr. Wright in the transactions of the Royal 
Scottish Society described a receiver consisting of plates of zine 
separated by insulating paper placed between them. He used lan- 
guage there which shows that he then be ieved that the noise was 
due to disruptive discharges from one plate to the other. In this, 
however, I think he was mistaken. The second apparatus of 
Wright was differently constructed. It was made of sheets of sil- 
vered paper placed back to back, the metal here being in the form 
of thin foil. The only description of this which IT know of is from 
Ferguson, and it gives no indication or intimation that disruptive 
discharges were considered to be the cause. I presume that during 
the interval between the two publications, Dr. Wright had found 
the true cause. I am confirmed in this by the fact that Dr. Fer- 
guson and Sir William Thomson took part in the discussion which 
followed the exhibition of Dr. Wright’s first condenser. 

Mr. Pope makes a statement from which one might infer that Sir 
William Thomson thought that the noise produced upon the discharge 
of a condenser experimented with by him was due toa disruptive dis - 
charge. The article by Sir William Thomson, to which I presume 
Mr. Pope refers, expressly states the contrary. In an article entitled 
“Sound Produced by the Discharge of a Condenser,” dated 1863 and 
published in £ilectrostatics and Magnetism, p. 236, Sir William 
Thomson states that he has had occasion frequently to discharge a 
condenser consisting of two parallel plates of metal separated by a 
space of air about .007 inch (which, it will be observed, is precisely 


the character of the Dolbear receiver), and charged to a difference of 
potential equal to that of about eight hundred Daniel’s elements. He 
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then states that he remarked, at the instant of discharge, a sharp 
sound which seemed to come from the interior of the case contain- 
ing the condenser, “and which struck me as resembling a sound I 
had repeatedly heard before, when the condenser had been over- 
charged and a spark passed across its air space. But I ascertained 


that this sound was distinctly audible when there was no spark within 


the condenser.” He then describes some experiments whi: h he made 
and which satistied him that the discharge was not due to a spark. 
He states that he has since ascertained that suddenly charging the 
condenser out of one section of cable charged for the purpose pro. 
duces the same sound within the condenser; also that it is produced 
by suddenly reversing the charge of the condenser. That would 
seem to establish the fact, first, that the sound was produced, and 
second, that it was not due to a disruptive discharge. Sir William 
Thomson came to the conclusion that it was due to a specific effect 
of the electrical charge on the thin plate of air between two plates 
of metal. Iam not prepared to say that this is not a cause, but I 
am well satisfied that it is not the principal cause in the action of 


ij ; } ay . 
“eondensers which are under consideration in this case. So far as it 


is 2 cause it would exist in the Dolbear condenser as well as in that 
used by Sir William Thomson. 
The Wright condenser is compared with the Dolbear condenser 


by Mr. Dolbear himself in his patent. No. 235,745, April 5, 1881, 


and he sta'es the distinction between his apparatus and the second 
apparatus of Wright mentioned in Ferguson. He does not suggest 
ii stating this distinction that the sound in one is due to a spark, 
but asserts the difference to be that the vibrations caused in his own 
are what he calls mass vibrations, and in the other are chiefly what 
he calls molecular vibrations, though I understand the statements 
in his patent to admit that mass vibrations may also be produced in 
the Wright receiver. 

Mr. Varley, in his description of his condenser, uses the following 
language: he first describes the employment of his condenser for 
the purpose of interrupting the line and preventing the passage of 
any electric current. ° Impulses, however, passed through the 
condenser or the induction coil used, or both, and operated various 
forms of magneto receivers to produce musical notes corresponding 
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to the rate of interruption by the tuning fork transmitter.” He 
then states that the condenser itself may be used as a receiver. “If 
the condenser be made in the following manner, the rapid charges 
and discharges will produce musical sounds: Sheets of tin-foil (for 
example, one foot square) are separated by one or more sheets of 
thin dry paper; the first, third, fifth, ete , sheets are joined together ; 
the secord, fourth, and sixth, ete., also joined together. The odd 
numbered sheets are connected to a binding screw or terminal, and 
the even numbered sheets to another terminal. Such a condenser, 
consisting of from twenty to thirty sheets, will be found to be much 
agitated, and to produce a loud note with five hundred alternations 
of current per second, if the potential be fifty to a hundred volts.” 
Mr. Varley was probably more familiar with the use of condensers 
than any one else at that time, because their extensive uses in teleg- 
raphy are largely due to his inventions and improvements in them ; 
and the language he employs in describing the cause of the sound 
when the sheets were agitated is appropriate to a vibration of the 
sheets and entirely inappropriate to a disruptive discharge from 
one to the other. . 

In the Telegraphic Journal for Aug. 1, 1877, p. 178, a descrip- 
tion is given by Mr. Varley of the operation of this condenser when 
used as a receiving telephone. He there states that the sound is due 
to a movement of the air produced by the approach of the plates to 
each other caused by their attraction when charged and their reces- 
sion when discharged. This is the same view which I understand 
him to have announced in his patent in similar phraseology. 

Lhe Journal of the Society of Telegruph Engineers, for 1877, p. 
476, gives an account of a condenser receiver apparatus exhibited by 
Mr. Adams. He unhesitatingly rejects the hypothesis that sound 
was due to sparks, since he found it to occur when a film of tale, he 
says, was substituted for the paper ordinarily used to insulate the 
plates from each other, and after using the condenser and producing 
the sound he ascertained that no hole had been pierced through the 
tale. He produced the sound both with a battery and with a small 
induction coil, the discharge of which did not possess sufficient energy 
to send a spark through the slightest thickness of air. He thought 
that the sound was due to the action of the electricity on the in- 
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cluded air. In the discussion that followed the reading of this paper, 
Mr. Preece stated that he considered the vibrations to be due to the 
attractions of the plates for each other, as they were alternately 
charged and discharged, thus producing sound vibrations in the 
plates themselves. 

5S. P. Thompson, Llementary Lessons in Electricity and Mugnet- 


ism, London, 1881, says: — 


Page 227: “ When a condenser is discharged a sound is often 
heard. This was noticed by Sir W. Thom<on, in the case of air 
condensers ; and Varley even constructed a telephone in which the 
rapid charge and discharge of a coudenser gave rise to distinct 
tones.” 

Page 408: “Telephone receivers have also been invented by Var- 
ley and Dolbear, in which the attractions between the oppositely 
electrified armatures of a condenser is utilized in the production of 
sounds. The transmitter is placed in circuit with the primary wire 
of a small induction coil; the secondary wire of this coil is united 
through the line to the receiving condenser. In Dolbear’s telephone 
the receiver consists merely of two thin metal dises, separated by a 
very thin air space, and respectively united to the two ends of the 
secondary coil. As the varying currents flow into and out of this 
condenser, the two dises attract one another more or less strongly, 
and thereby vibrations are set up, which correspond to the vibrations 
of the original sound.” 


I have also conducted a long series of experiments myself in con- 
nection with this point. Some of these were made as long ago as 
the early winter of 1880-1, others were made quite recently in con- 
nection with the present case. I have constructed receivers pre- 
cisely similar to those described by Varley in his patent, where he 
gives detailed directions for their construction, and find, that on con- 
necting their plates with the terminals of an induction coil, whose 
primary circuit is broken very rapidly several hundred times per 
second, the pitch of the note by the circuit breaker is perfectly 
reproduced, and this, whether I use a large coil capable of throwing 
a spark over an inch in length through the air, or a small one which 
could throw only a spark of about the twentieth of an inch in air. 
No piercing of the insulating plates occurred, and at the same 
time the plates of the cond nser were vibrated very strongly, so that 
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their motion could be felt by the fingers, and this when a heavy 
board one half inch thick was p'aced on the top plate, and even 
when a very considerable weight was put on top of the board. 
Similar results occurred with a receiver constructed precisely as de- 
scribed by Dr. Wright in his article in the proceedings of the Scot- 
tish Society, on his substitu'ing two plates of zine separated by 


e 


paper. I tested for these vibrations with Mr. Be'l’s © vibration ex- 
plorer,” and found that it gave sound with them. This ins'rument 
is described in Nature of July 28, 1881. The Wright instrument 
was also found to work clearly when, for the paper insulator, I 
substituted a sheet or board of vulean‘te three eighths of an inch 
thick, and so broad as to prevent the possibility of any electricity 
creeping around the edges. Using the Dolbear rec:iver wih an 
induction coil and cireuit breaker a similar sound is heard, the char- 
acter of the sound being muci the same in all these three receivers. 
I also constructed a receiver similar to that made by Dr. Wright as 
described in Ferguson, consisting of two sheets of silvered paper 
placed back to back, and I found that the pitch of the circuit breaker 
was reproduced, I succeeded wth this instrument in producing a 
disruptive discharge through the paper, after which the receiver be- 
came silent. In cases where I produced a disruptive discharge 
between the plates, the character of the sound was very different 
from what it was under the normal action of the receiver in its 
charge and discharge in the usual way. When for the silvered paper 
of this apparatus I substituted shellacked paper backed with tin-foil, 
which effectually prevented the passage of a spark, the sound per- 
sisted so long as the circuit breaker remained in operation. 

From these experiments, which are only a few selected out of 
many that | have made during the period indicated, I conclude that 
a spark or disruptive discharge is not the cause of the sound pro- 
duced in the Varley, nor in the Wright apparatus. 

I have also repeated in a modified form the experiments of Sir 
William Thomson already referred to. I have found that charging 
a condenser by connecting its terminals suddenly with the opposite 
poles of a battery of eight hundred cells, arranged in series, gave a 
distinct click, and that upon discharging the condenser through its 
terminals in the usual way another distinct click was heard. The 
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hypothesis that the click is caused by a disruptive discharge, com- 
pletely fails to explain its occurrence upon discharging the condenser, 
for previous to such discharge the difference of potential between 
two opposite plates is at its maximum, so that there is then the 
greatest tendency to discharge through the plate. On connecting the 
opposite plates of the condenser, the potential becomes the same in 
both, owing to a flow of electricity from the positive to the negative 
p'ate ; and during the very short period in which discharge is taking 
place, the tendency to disruptive discharge through the plates is con- 
stantly diminishing. Yet the sound is substantially the same in this 
case as in the other, showing that the explanation suggested by Mr. 
Pope in his affidavit, but expressly rejected by Sir William Thom- 
son, after experiment, is incorrect. 

If I read correctly the affidavits of Mr. Dolbear and Mr. Pope, 
they do not deny absolutely that it was known previous to 1876, 
that sonorous vibratory motion of some sort in a plate could be pro- 
duced by the electrical variations in the secondary cireuit of a coil, 
but they state that mass vibrations, as they call them, were not 
known to be capable of production by varying the electric poten- 
tial of two opposed plates, so as to produce sound. I do not know 
exactly what they mean by mass vibrations in this connection, nor 
what they mean by molecular vibrations. 

Mr. Dolbear, in his book on The Telephone, p. 82, states distinctly 
that the difference which he attaches to the two phrases is a differ- 
ence of more or less; and if the vibration is to be a sonorous vibration 
it must be so. The vibration of a body which is to produce sound 
must be a motion at the surface of that body in contact with the air, 
and what in the broadest term could be called mass vibrations is 
nothing more than that, though of course there may be differences in 
the range or extent of motion. There is such a thing known to 
physicists as molecular motion, that form of internal motion called 
heat, which does not cause any motion of the surface of the body per- 
ceptible as sound. There is undoubtedly a certain difference between 
the movement of a diaphragm supported at its edges and entirely 
free to meve at its centre and the movement of a series of plates 
laid on each other where the motion of each is damped by contact 
with the others; but this is a difference, so far as the production of 
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sonorous vibrations are concerned, of extent and not of character. 
It is well known that the plate of a telephone will produce sonorous 
vibrations when pressed firmly against the soft part of the ear, or 
when damped by pressing a piece of india rubber against it. Indeed, 
Mr Dolbear has tuken out a patent for pressing such a piece of rub- 
ber against the receiving plate of the telephone for the purpose of 
improving the sound. 

Mr. Dolbear states in his patent of April 5, 1881, which I un- 
derstand to be a patent on a receiver now in controversy, that, in 
his judgment, whatever vibrations occur in the Wright condenser 
are so damped by the plates as to | e worthless for producing sounds. 
He does not anywhere refer to the Varley condenser, which must 
be equally well known to his alvisers, because it was used in the 
Dowd suit in which Mr. Pope was expert witness for the defence. 
I suppose, however, that he would say the same of the Varley 
receiver that he does of the Wright; and I think that whatever 
applies to the one applies in every respect to the other. I do 
not understand him to say that he has ever actually tried to repro- 
duce either sound or speech with either of these receivers. I have 
tried them many times for that purpose. I find that a small Wright 
condenser of his first form, made with zine plates and enclosed in a 
case, similar to that used by Mr. Bell for his telephones, compares 
very favorably in its performance with one of the Dolbear receivers 
which I have already described, and that the larger condenser of 
Wright, constructed as directed in his article in the Transactions 
of the Royal Scottish Society, will readily reproduce speech. The 
Varley condenser, constructed as directed in Mr. Varley’s patent 
already referred to, is also capable of reproducing speech, though 
less readily. I find that small instruments, constructed as de- 
scribed in Ferguson’s Electricity, when placed in a suitable case 
will also reproduce articulate speech with tolerable distinctness and 
so as to be understood. All these condenser receivers have a some- 
what peculiar quality of tone, similar to that obtained with the Dol- 
bear, though somewhat different from that obtained with the magneto 
receivers. I find, moreover, that one of the Dolbear instruments 
will transmit speech when the spaces between the plates are filled up 
with layers of paraflined paper, and even when the plates are firmly 
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cemented together by pouring melted paraffine into the space between 
them and allowing it to cool, although in both these cases the free- 
dom of the vibration of the plates is so much checked that the results 
are much inferior to those ob’ained when used as constructed by Mr. 
Dolbear. From these facts I conclude that the same cause is opera- 
tive in the Varley, in the Wright and in the Dolbear apparatus. 
Without denying the possibility of greater complexity in certain of 
the phenomena in all those instruments than is implied in Prof. 
Dolbear’s description of the operation of his own, I consider that 
there is no doubt both that the transverse vibrations of the plate 
are practically operative because much alike in all those instruments, 
and that the effect of such action was recognized before 1876; and 
that the condensers made before 1876, or directed to be made for the 
purpose of transforming the electrical variations into sound waves 
will to-day transform electrical undulations similar in form t» 
the sound waves into corresponding sonorous vibrations, and therc- 
by produce articulate speech. Of course [ do not mean to assert 
that anybody produced articulate speech with either of these insti u- 
ments before the date of Mr. Bell’s patent. 

Mr. Dolbear has departed from the precise construction of Wright 
and of Varley, and on the whole I think he has improved them. 
For their thin plates he has substituted a metal diaphragm, supported 
at its edges, which was shown and claimed in certain combinations 
of Mr. Bell’s patent. He has added the sound box, which encloscs 
the whole apparatus and gives the thin air space a central opening 
in front, which is described and claimed in Mr. Bell’s second patent 

I have’ said that the vibration of the plates in the Wright, the 
Varley and the Dolbear was essentially the same. I do not consider, 
however, that preci-e identity in the particular manner of vibration 
is of importance to determine the identity of the Dolbear apparatus 
as a Whole and the Bell apparatus as a whole, nor in determining the 
substantial identity of the Dolbear apparatus with the Wright or the 
Varley apparatus broadly as a means of producing sound. They 
both of them are condensers. They are charged and discharged as 
condensers are. The operation between one plate and the other — 
that is, the force exhibited between one plate and the other — is 
that force which is always present in condensers. The condenser as 
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a source of sound was by Mr. Varley substituted for a magneto re- 
ceiver as an equivalent for it. So Dr. Wright substituted his con- 
denser in the Reis apparatus for the magneto receiver used by Reis 
us a means of converting into sound electrical vibrations produced by 
the voice. They did not convert them into articulate sound because 
the vibrations were not of a character which could prodtice articulate 


speech. 

Mr. Dolbear’s patent, No. 239,742, dated April 5, 1881, describes 
his condenser receiver and one manner in which he connects it. It 
contains the statements which I have referred to, and at the request 
of the complainants’ counsel I annex a copy of it to my affidavit. 

I have already referred to one paragraph of it and stated what 
I have found to be the cause of vibrations in the Wright con- 
denser. In this patent Mr. Dolbear disclaims what is shown in the 
English patent 4,934, of 1877, that is, the patent of Mr. Harrison. 
Fig. 15 of that patent describes a receiver which he says “ consists 
of two or more plates or disks to act as condensers.” They are 


connected with the line wire and the battery, or with the secondary 
coil. He states that they are to be placed at a very small distance 
apart, according to the degree of poteutial. 

This acts upon the same principle as the Dolbear, in my judgment, 


and I have transmitted articulate words with it. It is inferior to 
the Dolbear in this, that both plates vibrate nearly equally, which 
probably confuses the sound, and they are not enclosed in the sound 
chamber described in Mr. Bell’s second patent. 

In the said patent Mr. Dolbear also disclaims all that is shown 
in the patent No. 2,396 of 1878. That is the patent of Mr. 
Thomas A. Edison. Mr. Edison shows in that two condenser 


receivers, one, Fig. 8, which is of a very special and peculiar 
form, introducing also some electrical phenomena not found in the 
apparatus as constructed by Mr. Dolbear. Fig. 32 shows another 
form of condenser in which the transmitter also consists of a con- 
denser made of a plate vibrated by the voice in front of a mass of 
silver highly charged. Mr. Edison calls this second one an electro- 
phorus instrument. 

My attention has been called to the fact that the cteoteetn have 
put in evidence on their part two questions and answers from the 
— deposition given by me in the Dowd case. The first one of these 
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answeis (34) is both true and complete. It is because no one had 
ever done what is there stated, and because, since Mr. Bell, Mr. Dol- 
bear’s apparatus does what is there stated, that Mr. Dolbear, unlike 
Mr. Bell’s predecessors, is enabled to transmit speech; and that is 
one of the reasons why I consider that the Dolbear apparatus em- 
ploys the Bell invention. 

The second of those answers (35) does not apply completely to 
all cases without taking it in the sense and with the distinctions 
given in the following answer, 36, which the defendants did not 
introduce in evidence. Taking these answers together, I have stated 
what I believe to be the fact, and what is expressly stated in the 
first answer, that the connection between the transmitter and receiver 
must not be interrupted; and that the moving portion of the re- 
ceiver must be constantly under the influence of, and guided by, the 
variations in the electric current caused by the motions in the trans- 
mitter, and that the electric circuit of the instrument must always 
present an uninterrupted path between the transmitter and receiver. 

In my thirty-fifth answer I illustrated that by the case of a direct 
battery circuit. In my thirty-sixth answer I illustrated it by the 
case of conductors interposed between the transmitter and receiver 
but insulated from each other so that no current could pass from the 
one instrument to the other, but nevertheless placed in such rela- 
tions to each other that an electric impulse would pass from one to 
the other. The case I referred to was where the induction coil was 
used. The case of a condenser is similar in this respect, and my 
thirty-sixth answer terminated with the statement of what was 
essential in the conductor in these words, “I think that the receiver 
is as constantly and fully under the influence of the transmitter as 
if the primary circuit current itself were transmitted,” which is true 
of the Dolbear apparatus, and, if it were not, it would not transmit 


speech. 
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Extracts referred to in Affidavit of Prof. Cross. 


Prof. Amos E. Dolbear, in 7’he Telephone, Boston, 1877, says: — 

Page 80: “When a membrane vibrates, its motion is generally 
perceptible to the eye; and it may have a great amplitude of motion, 
as in the case of the drum.” 

Page 82: “The vibration of a membrane and that of a solid dif- 
fer chiefly in the amplitude of such vibration. The scratch of a pn 
at one end of a long log can be heard by an ear applied to the othcr 
end of the log; but every molecule in the log must move slightly ; 
and there are all degrees of movement between that visible to the 
eye, which we call mass motion, and that called molecular, simply 
because we cannot measure the amplitude of the motion.” 

Page 106: “Dr. Wright found that a sound of considerable in- 
tensity could be obtained by passing the interrupted current through 
the primary wire of a small induction coil, and placing a conductor 
made of two sheets of silvered paper placed back: to back in the 
secondary circuit. The silvered paper becomes rapidly charge |, 
making a sound that can be heard over a large hall, and having the 
same pitch as the sending instrument.” 

Page 114: Prof. Dolbear describes Mr. Bell’s magneto transmit- 
ter and receiver, and says : — 

“ This was the instrument exhibited at the Centennial Exposition, 
at Philadelphia, and concerning which Sir William Thomson said, on 
his return to England, ‘This is the greatest by far of all the marvels 
of the electric telegraph.’ . . . This was the first speaking telephone 
ever constructed, so far as the writer is aware; but it was not a 
practicable instrument : many sounds were not reproduced at all, and, 
according to the report of the judges at the Philadelphia Exposition, 
one needed to shout himself hoarse, in order that he might be heard 
at all.” 

Robert M. Ferguson, Electricity, London and Edinburgh, 1873. 
The concluding part of this author’s description of the Reis telephone 
is as follows: — 

Page 258: “Suppose a person to sing a note at the mouthpiece, 
which produces three hundred vibrations a second, the circuit is 
broken at the bladder three hundred times, and the iron wire tick- 
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ing at this rate gives out a note of the same pitch. The note is 
weak, and in quality resembles the sound of a toy trumpet. Dr. 
Wright uses a receiving apparatus of the following kind: The line 
current is made to pass through the primary coil of a small induc- 
tion coil. In the secondary circuit he places two sheets of paper 


silvered on one side, back to back, so as to act as a condenser. 


Each current that comes from the sending apparatus produces a cur- 
rent in the secondary circuit, which charges and discharges the con- 
denser, each discharge being accon.panied by a sound like a sharp 
tap of a small hammer. The musical notes are rendered by these 
electric discharges, and are loud enough to be heard in « large hall.” 

Extract from English Patent of C. F. Varley, No. 1,044, 
April 8, 1870. —“ There are varivus ways in which the wave sig- 
nal receiving apparatus may be constructed, although that which I 
have already described I prefer; thus the condenser itself may be 
the receiving instrument. 

“If the condenser be made in the following manner, the rapid 
charges and discharges will produce a musical sound: Sheets of 
tin-foil (for example, one foot square) are separated by one or more 
sheets of thin, dry paper. The first, third, fifth, ete. sheets are 
joined together; the second, fourth, sixth, ete. also joined together. 
The odd-numbered sheets are connected to a binding screw or ter- 
minal, and the even numbered sheets to another terminal. Such a 
condenser, consisting of from twenty to fifty sheets, will be found 
to be much agitated, and to produce a loud note with five hundred 
alternations of current per second, if the potential be fifty to one 
hundred volts. 

*In constructing the dry-paper condensers, the following method 
seems to answer best : — 

“Very thin, uniform paper is dipped in shellac varnish, coated on 
one side with gold leaf and then dried. The non-gilt surfaces of 
two sheets of paper are put together, so as to leave the gilt surfaces 
outside. The tin-foil plates are placed outside of these, and built 
up in the usual manner, connecting the first, third, fifth, seventh, 
etc. plates to one armature of the condenser, the second, fourth, 
sixth, eighth, etc. being joined to the other armature of the con- 


denser.” 
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Page 564: “I also claim the construction of electric telegraphs 
with, at the uneuitiien station, an instrument capable of originat- 
ing in the line wire a succession of rapid and regular electric waves, 
and at the receiving station a condenser consisting of thin sheets 

capable of being agitated by such waves.” 

Royal Society of Arts, Transactions, 1860- 64, vol. 6; Appendix, 
pp. 185-187. (185.) 

The following communications were made : — 

1. On the electrophone and some of its applications, by Horace 
Strethill Wright, M. D., F. R. C. P., with illustrations. 

‘Dr. Wright having described to the society the mode proposed 
by the late Mr. Sturgeon for producing shocks by a voltaic pile 
charged with water only, and stated that Mr. Sturgeon had contem- 
plated the application of the same method to the magneto-electric ap- 
paratus of Saxton and Clarke, stated that in 1842, he (Dr. Wright) 
had contemplated an induction coil of great intensity, to which he 
had applied the apparatus of Sturgeon, — a condenser of coated oil- 
skin. This he had afterwards changed for a condenser of coated 
mica. While emploved on the above experiments, he had noticed 
the production of very loud sounds of certain forms of the appara- 
tus, and had set himself to determine the best form for a sonorous 
condenser or electrophone for the production of audible sounds by 
such induction currents, and proceeded : — 


“ After many experiments I found that the form laid upon the table 
gave the best results. It consists of a plate of sheet zine slightly 
curved, so that when resting on a hard wood table its ends vibrate 
freely. On this plate is laid one or more sheets of cartridge paper 
and on the cartridge paper a pile of three or four zine pl: ites, the up- 
per plates being curved so as to vibrate freely when resting on the 
succeeding ones below. When the instrument is connected with a 
small coil, the poles of which afford a spark almost inaudible, and 
about one sixteenth of an inch in length, it becomes charged with 

each impulse of current, and discharges itself through the slightly 
conducting paper; each discharge being attended by : a@ sonorous tap 
given out “by the whole mass of metal thrown into vibration, and the 
rapid succession of taps producing a continuous musical tone, which, 
by using a powerful battery with a coil, may be deepened into a loud 
roar.” 


Figures and description found on page 186. 
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After some remarks by the president, Dr. Ferguson, and Mr. 
Thomson, and some additional observations by Dr. Wright, the 
communication was remitted to the same committee as on his two 


previous papers read at last meeting. 


Extract from Patent of A. E. Dolbear, No. 239,742, April 5, 1881. 


“Tam aware of the apparatus mentioned as used by Dr. Wright 
in ‘ Ferguson’s Electricity,’ published by William and Robert Cham- 
bers, of London and Edinburgh, in 1867, pp. 258 and 259, in 
which two sheets of paper, silvered on one side, were placed back 
to back, and connected with the two ends of an induction coil, the 
primary circuit of which contained a Reis transmitter; and I dis- 
claim that apparatus. My receiver differs from it in that the sounds 
transmitted are reproduced by the mass vibrations of one of the ter- 
minals; while in the Wright receiving apparatus the sound produced 
was mainly if not altogether due to mvlecular motion, and not to 
mass vibrations. 

“* Moreover, Wright’s sheets of silvered paper were so arranged 
that each would damp any mass vibrations of the other; and in his 
apparatus any slight mass vibrations, even if not wholly damped, 
would be necessarily so irregular as to be worthless as a means of 
reproducing sounds. The fact, also, that the mass vibrations of 
each sheet damped those of the other sheet would make all the mas: 
vibrations worthless for this purpose. 

“IT am also aware of English patents, No. 4,934 of 1877, and No. 
2,396 of 1878, and disclaim all therein shown.” 
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I, Georges d’Infreville, having been duly sworn, on oath depose 
and say: My age is thirty-six years; [have been studying electricity 
and electrical apparatus, particularly telegraphy, for more than 
twenty years. For nearly ten years I have occupied myself as 
electrical engineer or consulting electrician in New York. I have 
been employed as electrician by the Atlantic and Pacific Telegraph 
Company, and am now in the service of the Western Union Tele- 
graph Company as electrician. I have made an attentive study of 
electric speaking telephones for several years past. Iam familiar 
with Mr. Bell’s two patents, 174,465 and 186,787, and have had con- 
structed in my shop and used telephones made in accordance there- 
with, while serving as expert for the National Bell Telephone Com- 
pany. I know the Dolbear condenser receiver described in the affi- 
davit of Mr. Davis and arranged as described by Mr. Buck, and 
have used such instruments. 

I find in Mr. Dolbear’s affidavit the following passage : — 

“It is true that by Mr. Bell’s method the air waves produced in 
speaking are caused to vibrate an instrument which holds the elec- 
tric circuit under its control constantly, so that whatever movement 
of the diaphragm at any instant may be made will be converted into 


a corresponding electrical variation on the line wire, and I do the 
99 
sume. 


I add to this the facts stated elsewhere in the defendants’ affidavits, 
that both Mr. Bell and Mr. Dolbear employ these electrical varia- 
tions when they have reached the receiving end cf the line, to there 
produce sonorous vibrations in an elastic metal plate, and thus cause 
the listener at the receiving station to hear and understand a sound 
which is the same as that of the word uttered into the transmitter. 

Upon the facts thus disclosed by the defendants’ affidavit, I am of 
the opinion that the apparatus of Mr. Dolbear is substantially the 
same as the apparatus described in Mr. Bell’s patent 174,465, re- 
ferred to in his fifth claim, and transmits speech by and in accordance 
with the method disclosed in that patent, and referred to in that 
claim, which is as follows : — 
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“The method of and apparatus for transmitting vocal or other 
sounds telegraphically, as herein described, by causing electrical 
undulations, similar in form to the vibrations of the air accompany- 
ing the said vocal or other sounds, substantially as set forth.” 


I have read the defendants’ affidavits. I think they contain some 
erroneous and some partial or incomplete statements of fact. But 
the matters of fact therein stated, if true, would not change my opin- 
ion, and correctly understood, they do not tend to contradict the 
opinion I have already expressed. 

I will state some of the reasons which lead to this conclusion. 

Th Samper 


M 


LINE 


Fig. 1. 


Fig. 1 is intended to represent a Bell speaking telephone appara- 
tus such as is in ordinary use, and is, in my opinion, if correctly un- 
derstood, substantially an apparatus described in said Bell patents and 
referred to in its fifth claim. 


ic 
> 
( 1 LINE C 
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Fig. 2. 


Fig. 2 is intended to show a Dolbear apparatus. 

In each apparatus I find the following features in common : — 

A primary circuit, included in which is a battery B, a variable- 
resistance transmitter T (of which the wdison is a well-known type), 
and the primary helix of an induction coil1 c. This induction coil 
has a secondary helix, one terminal of which goes to earth at G, and 
the other terminal is connected to a line wire which goes to the dis- 
tant station. 


When speech is transmitted by this apparatus [ find the operation 
13 
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of these parts and the electrical phenomena which take place in them 
to be as follows : — 

The voice vibrates the plate of the transmitter T. This varies the 
electrical resistance of the transmitter, but never interrupts the cir- 
cuit. This varies the strength of the current in the primary helix 
of the induction coil. These variations produce corresponding cur- 
rents in the secondary helix. One of said variations, considered by 
itself for instance, raises the potential of one terminal of the coil and 
lowers the potential of the other terminal; this causes a flow or cur- 
rent of electricity from either terminal along any electrical conductor 
which leads from it or joins it to a body of different potential, and 
this changes the electrical condition of the distant and every other 
part of that conductor; moreover, the voice uttering a word causes 
the plate of the transmitter to vibrate in accordance with the special 
“form” or character of the series of vibrations which constitute that 
word; this causes the resistance to vary in accordance with said 
character; this causes the variations in the primary conductor and 
helix to vary in accordance therewith; this causes the currents 
thereby induced in the secondary helix to correspond therewith in 
the character of their variation; this in turn causes the rises and falls 
of potential at the terminals to obey in their characteristics the same 
series of variation, and this compels the current due to the varying 
potential of the terminal the conductor is connected with to vary 
according to the same form or character. 

This operation and these phenomena take place whenever a word 
is uttered near to the transmitter of either apparatus ; and the trans- 
mission of that word to the receiving station so as to be there recog- 
nizable as the same word could not be accomplished in either 
apparatus unless this did so take place. | 

Each apparatus also has a receiver whose office it is to enable the 
electrical changes which are thus produced to reach the receiving 
station, to be there ultimately converted into sonorous air vibrations 
corresponding in form. In each, the receiver contains a metal plate 
which the said electrical changes cause to be attracted more or less 
strongly towards a neighboring and practically immovable body, 
and these motions of the plate correspond in form or character to 
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those electrical changes and produce sonorous vibrations of corre- 
sponding form or character in the air. 

That the respective receivers should so act is necessary for the 
transmission of speech in each apparatus. 

All this being as I have stated, I am of opinion that all other dif- 
ferences which I have been able to conceive of after reading the de- 
fendants’ affidavits are immaterial as regards the embodiment in the 
Dolbear apparatus of the invention of Mr. Bell, defined in said fifth 
claim of the patent 174,465. 

The currents which I have spoken of are not continuous currents, 
in the sense of a continued flow in one direction. Such currents are 
not necessary, and in ordinary practice are not used in any of the 
known forms of the speaking telephones. The currents which ac- 
complish the transmission of speech in the speaking telephone are 
transient currents of excessively short duration, rapidly alternating 
in their direction, continually varying in their strength, but never 
ceasing to move while speech is being transmitted. The arrange- 
ment of Mr. Dolbear’s conductors permits of such currents ; they are 
present in all electrical parts of his apparatus and they are essen- 
tial to its operation. 

I do not indeed find that Mr. Bells said fifth claim is limited to 


? 


“currents”; but I do not find first, that the electrical changes which 


take place.in Mr. Dolbear’s apparatus are not prevented by anything 


“electrical undula- 


in the arrangement of his conductors from being 
tions similar in form to the vibrations of the air accompanying vocal 


or other sounds,” and that in fact they are accomplished by and cannot 


take place without the intervention of currents. 


The property of electricity which Mr. Dolbear makes use of in 
his receiver is a property which was well known before 1876; it had 
before that day been practically used in many testing instruments, 
and had been applied by Dr. Wright and by Mr. C. F. Varley to 
converting electrical variations into sound waves. The mode of 
operation of the conden-er receiver of Wright described in Fergu- 
son’s Hlectricity and of the condenser receiver of Varley described 
in his English patent No. 1,044, of April 8, 1870, are the same in 
kind as that of the condenser receiver of Dolbear. The differences 
are changes of construction in the nature of improvements merely. 
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I believe firmly that the cause of the sound in those instruments of 
Wright and Varley was not disruptive discharges between the plates. 
The Wright condenser was of silvered paper; the Varley condenser 
was of foil. Varley states that he used five hundred alternations of 
current per second ; Wright would, I infer, employ about the same 
number. If there were disruptive discharges, the instruments 
would be destroyed, and would cease to be condensers in a time 
much less than that required to perform the shortest experiment. 
I have performed the following experiments : — 
1c 


as LINE 


Fig. 4. 


In Fig. 3 I inserted a Bell magnetic receiver by a loop in the Dol- 
bear line conductor. Both the magneto and the Dolbear yielded 
articulate speech. 

In Fig. 4 I left both ends of the circuit open; 7. e., using a single 
conductor not grounded with any body. I obtained articulate 
speech with a Bell magneto receiver thus connected, though it was 
feeble. Upon holding the farther terminal 3 of the magneto receiver 
in my hand the speech was much improved. 
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I then tried a Wright zinc plate condenser connected as shown in 
the diagram Fig. 5. I obtained articulate speech both in the magneto 
and in the Wright condenser. I then took out the Wright condenser 
and replaced it by a Varley condenser. I got articulate speech with 


this also. 
I have examined the diagrams of the other experiments testified 


to by Mr. Cross in his affidavit in reply. I have not performed 
them because it has not been convenient for me so todo. I believe 
from my knowledge of electrical phenomena that the results would 
not be other than what he has stated. 

GEORGES D’°INFREVILLE. 


Sworn to before me this tenth day of February, in the year 1882. 


[ SEAL | Wm. Arnoux, Notary Public, 
Kings and New York Counties. 
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I reside in New Haven, Conn., and am professor of molecular 
physics in Yale College, which position I have held since 1872. 
Previously to that date I was professor of physics and chemistry in 
Williams College, Mass., from 1869 to 1872. My whole time since 
1865 has been devoted to the study and teaching of physics and 
chemistry, and throughout the whole of this period I have given 
especial attention to the study of electricity as respects both the 
theory and its practical applications. 

I am familiar with most of the forms of apparatus which have 
been devised for the electrical transmission of articulate speech, and 
have made experiments with many of them. The form of apparatus 
invented by Prof. A. Graham Bell, known as “the telephone,” has 
been known to me from near the date of its invention; and I wit- 
nessed some of the earliest public exhibitions of it given by Mr. 
Bell in this city. I have also personally made many experiments 
with this apparatus, and well understand the details of its construc- 
tion, the conditions for its successful operation, and the electrical 
principles involved in its action. I have read Mr. Bell’s two patents, 
174,465 and 186,787, and believe that I understand the inventions 
therein set forth and claimed. I shall confine my remarks particu- 
larly to the invention defined in claim five of patent 174,465. 

The instrument devised by Mr. Dolbear for a telephonic receiver 
is well known to me; and [ am acquainted with the general mechani- 


cal arrangements which constitute the telephonic apparatus described 
in thespecifications of his patents Nos. 239,742 and 240,578. With- 
out entering into an extended comparison, it may be sufficient to 
consider the points in which, according to the claims made for the 
Dolbear telephonic apparatus, the two forms of apparatus are 
alleged to differ in such a way as to render the latter and its opera- 
tion an independent and novel method for the electrical transmission 


of articulate speech. 
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As I understand the statements made in the affidavits for the 
defendants, no claim of such novelty is made for any parts of the 


Dolbear apparatus other than the receiver, or tor any details in the 


operation of the system except such modification of the electrical 
conditions occurring upon the line as are alleged to result from the 
substitution of this receiver for the receiving instrument employed 
upon lines which they say are cperated under Bell’s patents; that, in 
shoit, the Dolbear telephonic apparatus as a whole is substantially 
identical with the Bell apparatus as a whole, except in the substitu- 
tion of a part known as the Dolbear receiver for a corresponding 
part, namely, the magneto-receiver of Bell, and as regards such 
changes of the electrical conductors as in ordinary practice accom- 
pany and they say necessarily accompany the selection and use of 
one receiver or the other. 

It is claimed by the defendants that the action of electricity in the 
two forms of apparatus is specifically different ; that in the Dolbear 
apparatus it is employed in the form of a static charge, while in what 
they call Bell’s system it is dynamical electricity which is used to 
produce the effects desired. So far as the direct action of electri- 
city in moving the vibrating plates is concerned, a difference in the 
two systems undoubtedly exists ; but here the distinction stops. In 
both cases the electricity which passes over the wire to the receivers 
is subject to incessant variations. 

According to the fifth claim of Mr. Bell’s patent 174,465, he trans- 
mits speech by cau-ing those electrical variations to conform in their 
character to the changes in the acoustic undulations which are set up 
in the production of sound or articulate speech; and Mr. Dolbear’s 
apparatus causes all the electrical variations which take place in it to 
conform in their character to the same changes. If this conformity 
did not exist in the operation of the Dolbear apparatus, it would not 
transmit speech. In the apparatus of both, these variations of elec- 
tricity upon the line are true currents of limited duration ; and this is 
necessarily true of all speaking telephone apparatus whatever. 

When a long insulated wire is connected at one end with one pole 
of a voltaic battery, the other pole of which is grounded, a rush of 
electricity into the wire takes place until the wire has become 
charged to the tension of the battery. On breaking the connection 
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with the latter and putting to ground that end of the wire which was 
first connected with the battery, a rush of electricity in the opposite 
direction takes place and the wire is discharged. These effects can 
readily be detected by means of a galvanometer, through which the 
electricity passes as it enters and leaves the wire. When the latter 
is short and well insulated, the duration of the passage of the charge 
is very brief; on the other hand, it is increased if the wire be made 
very long and of high resistance, or if the remote end is connected 
with a conducting body of some capacity. If the wire is touched to 
the collector of an electricial machine, or any conductor having a 
charge of statical electricity, similar effects follow. The charge of 
statical electricity, as it moves‘over the wire, when a path is provided 
for it to move over, becomes dynamical electricity, and is a true 
current of a transient character. Now if in experiments upon dis- 
charges of statical electricity the remote end of the wire, instead of 
being free, is connected to an insulated conductor, the electricity 
passes into the latter, and the quantity which thus passes is depend- 
ent upon the capacity of such conductor. The movement in the 
wire is of the same nature as when the latter is connected with the 
earth. The fact that the wire which conveys the electricity to the 
Dolbear receiver is not connected through the latter to the earth 
makes no material difference in the electrical condition of the line 
wire as compared with that existing under what the defendants call 


the Bell system, except as regards the quantity of electricity passing, 
inasmuch as the metal plate of the receiver has sufficient capacity to 
admit of an electric accumulation which is substantially sufficient 
for telephonic work. In both cases the currents are transient, in 
both they are essentially the same in nature and must follow the 


same laws. | 

It isclaimed by Mr. Dolbear that the form of his receiver, by 
making a complete break in the line wire, while in what he calls the 
Bell system the latter is continuous through the receiver to the 
ground, introduces such a difference of condition that the electricity 
passing in the former case does not obey the law of Ohm, while in 
the Bell system it must and dves follow that law. This claim in- 
volves an error as to the application of Ohm’s law, in respect. to 
which an important. poi it hae beenayc Bed....the law commonly 
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known as Ohm’s, which is the mathematical expression of the fact 
that the current strength varies directly as the electro-motive force 
and inversely as the resistance, is only true for a current which has 
attained what was called by Ohm (Die Galvanische Kettle matematisch 
bearbeite, Berlin, 1827. Translation in Taylor’s Scientific Memoirs, 
vol. 2, Art. XIIL ), the permanent state: that is, which passes 
steadily, without interruption or variation. When the resistance of 
the circuit is increased the current strength diminishes, and when 
the resistance becomes infinite, asin the case of xn open circuit, such 
a current ceases to exist; and this constitutes merely a limiting case 
under the same general law above quoted. But steady currents 
are not and, for obvious reasons, cannot be employed in the trans- 
mission of speech. 

For the varying and transient currents, or electrical undulations, 
which are employed equally in the Bell telephone and the Dolbear 
telephone, the simple law above quoted does not apply. Such cur- 
rents are shown by Ohm to follow a far more complicated law, 
which, however, must hold equally well for all forms of apparatus 
using undulatory currents of the same transient character. 

I do not mean to say that increase of electro-motive force does not 
increase the current, or that increase of resistance does not diminish 
the current, on a telephone line. What I mean is, that since we 
here have to deal with currents not in the “permanent state ” but 
in the “ variable state,” the elements of change and time enter as 
such important factors that Ohm’s law, which expresses the whole 
truth as to the one kind of current, does not express the whole 
truth as to the other. In this respect the currents in what the 
defendants call the Bell system are found in the variable state as 
much and to the same extent as they are in what they call the Dol- 
bear system. The asserted discrimination between the two forms 
of apparatus, as respects the application of Ohm’s law to the cur- 
rents on the line wires, has no significance for steady currents, 
which are useless for telephonic purposes; and in the case of the 
undulatory.currents used it does not exist. 

It is further claimed on behalf of the Dolbear apparatus, that, as 


the line is broken by, the interposition of the receiver, while in what 
the defendants call the Bell system the line wire is continuous with 


which an importantepe 
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that of the receiver coil, and through this is connected with the 
earth, that the former employs an open circuit, and the Iatter a 


closed circuit, and can only operate upon such a circuit; and it is 
contended that this constitutes a material difference. That this dis- 
tinction can justly be made as respects the ordinary voltaic currents 
is obviously true, but as respects the transient currents, or electrical 
undulations, which alone are operative in the reproduction of artic- 
ulate speech, the conditions are totally distinct. A new and essen- 
tial factor in the problem enters, in the fact of induction. When 
the electrical status of a conducting body is made to vary, corre- 
sponding variations are produced in a neighboring: conductor by 
induction, either electro-static or electro-dynamic, or both, according 
to the form and capacity of the second conductor and its relation to, 
or connection with, other connecting bodies or the earth. In the 
Dolbear receiver, it may he admitted that the varying potential of 
the plate attached to the line wire causes variations in the potential 
of the second plate, resulting in attraction. But this is not all. If 
this second plate is connected by a wire to the ground, to a second 
receiver of the same kind by an insulated conductor, or to one pole 
of a Bell receiver, the variation of potential in the first plate of the 
first receiver aforesaid causes, by induction, a passage of electricity 
in the connecting wire to or from the second plate of that receiver, 
thus giving rise to electrical undulations or transient currents in this 
wire. 

If a series of undulations proceed from the transmitter over the 
line wire, a similar series of undulations is produced in the wire 
issuing from the second plate of the Dolbear receiver above men- 
tioned; and the separate impulses or undulations of this second 
series will necessarily bear the same relation to one another, as re- 
spects time, phase, and duration, as do those upon the line wire to 
each other. Imf the undulations in the first wire are of such a char- 
acter that, acting upon a suitable receiver, they will produce intelli- 
gible speech, those in the second wire are equally fitted to bring 
about this result, and will do it. This conclusion is clearly indi- 
cated by theory ; and I know it to be true from many experimeits, of 
which the following may serve as examples: In these experiments, 
the transmitting apparatus was placed in a distant room, separated 
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by three doors from the place where the observations were made, so 
that no sound could be heard directly. Two independent ¢ reuits 
between the rooms were used, one being of the ordinary office wire, 
insulated by a double coating of p.raftiined cotton thread, the other 
a somewhat larger wire insulated by a very heavy coating of kerite. 
Both circuits were well insulated. Usually, one pole of the induction 
coil was grounded by means of a wire passing to a gas pipe, and the 
other connected to one of wires above mentioned, which represented 
the line wire, and is so designated in the following paragraphs 

Occasionally, both wires were used, so as to complete a return cir- 
cuit. A separate circuit conveyed the current from a battery to the 
primary wire of the coil and the transmitter. 

First. A small induction coil provided with a vibrating circuit 
breaker being used, one of the poles of its secondary coil was joine.l 
to the line wire, and the latter at the receiving end to one of the 
terminals of a Bell telephone M, the other terminal of which was 
grounded. The undulations produced in the wire by the m -tion of 
the break-piece caused the telephone to give forth a loud sound of 
the same pitch as that produced by the break-piece itself when 
vibrating. The arrangement of circuits employed is illustrated by 
the diagram, Fig. 1, the transmitter T of which, in the primary cir- 
cuit of the induction cvil IC, was replaced by the vibratory circuit- 
— of the coil. 


— LINE = 
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Fig I. 


I then varied the arrangement by the employment of two A2pinus 
condensers, composed of thick brass plates without the glass panes ; 
that is, with only an air space intervening. The plates were circular 
and in the larger apparatus were six and three quarters inches in 
diameter; those of the other condenser were three and one quarter 
inches in diameter. During the experiments the condensers were 
separated by a distance of from six to eight fect; the line wire was 
connected to the lower plate of the large condenser, while the wire 
from the earth was united to the cor re plate of the smaller. 
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To the other plates, which could be raised or lowered upon their 
supports, were fastened the conducting wires of the telephone, 
which was thus inserted in a wire conductor between them. When 
the coil was set in operation, sound was heard from the telephone as 
before, and was still di-tinctly audible when the parts of the large 
condenser were separated by a distance of more than one foot, and 
those of the smaller four inches or more. The diagram Fig. 2 


shows the arrangement of conductors employed. 
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Fig. 2. 


_The pitch and timbre of the sound were the same as when the tel- 
ephone was inserted directly in the circuit of the induction coil, the 
only essential difference being in the intensity, which varied in a 
marked degree with the distance between the condenser plates. 
This shows that the undulations set up in the telephone wire by in- 
duction were of the same character as those in the wire from the coil, 


though connection between them was prevented by an air space of 


several inches. 

Second. <A carbon transmitter being placed in the primary cir- 
cuit of a similar but larger coil, which was placed in the distant 
room, and the same arrangement being used as above described, 
words spoken into the transmittter were distinctly heard and per- 
fectly understood in the telephone, while the condenser plates were 
separated, though the distance between them was much smaller than 
before. 

Third. I then arranged instruments and conductors as shown in 


diagram Fig. 3. 
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The wire from the coil, that is, the line wire, being connected to 
one plate of a Dolbear receiver, the second plate of the latter was 
connected with one terminal of a Bell telephone, the other terminal 
of which was grounded, or simply touched with the finger. Here 
the Dolbear receiver played the same part as the large condenser in 
the preceding experiment. Speech was distinctly and easily heard 
from both receivers. 

Fourth. Ithen arranged conductors and instruments as shown in 
diagram No. 4. 

me 


+t LINE ~ 


Fig. 4. 


The positions of the two instruments were interchanged, the Bell 
telephone being now inserted in the line, the Dolbear receiver in the 
ground circuit of the former; the result was the same as before, 
except that the articulation of the Dolbear receiver was apparently 
clearer than when used alone upon the line. 

Fifth. I then adopted the arrangement of conductors and instru- 
ments shown in diagram No. 5. 


Tr ® 


Fig. 5. 


Three Bell and two Dolbear receivers were inserted into the line 
in series, and so that the Dolbear instruments were between the Bell 
receivers, the last one of the latter being arranged so that its ter- 
minal (4) could be grounded or left free. When words were pro- 
nounced at the transmitter they were reproduced in all of the receiv- 
ing instruments; and this was true even when the terminal wire (4) 
was left free or insulated. When it was touched with the finger or 


otherwise grounded, the same effects were observed ; and the sound, 
16 
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otherwise unchanged in character, was simply made more intense, , 
especially from the last telephone of the serics, as was to be expected. s 

The purport of these results is obvious. They prove conclusively 
that the break in the line conductor made by the Dolbear receiver, 
so far from presenting a bar tu the transmission of the electrical un- 
dulations, permits them to puss with the utmost facility, merely 
serving slightly to diminish their intensity. This diminution is. the 
necessary consequence of the fact that the charge produced through 


Ay 


a dielectric is always less than the inducing charge, and depends also 
iu part upon the greater or less capacity of the body in which the 
induction takes place. The air space has then merely an effect - 
aniulogous to that of a resistance introduced into the line ; and several 
such breaks may be introduced without preventing the reception 
and distinct understanding of speech from telephonic receivers placed 
beyond them. To state this result in other words, the Dolbeuar cir- * 
cuit, which for continuous currents is an open circuit and permits 
no passage of electricity, freely transmits through all its parts elec- 
trical undulations caused by the action of the transmitter, substan- 
tially unchanged in all those particulars which are essential to the 
reproduction of speech, as would a closed circuit with somewhat 
increased resistance. Here also the distinction between what the | 
defendants’ affidavits call an open and what they call a closed y 
circuit, as to the effects produced, falls to the ground. , 
Further, these experiments have an important bearing upon > 
another claim made for the Dolbear instruments, which is, that 
the electric variations which reproduce speech in this receiver are Pe 
incapable of working the Bell receiver, and vice versa, that the ; 
currents which cause speech in the latter apparatus cannot work 
the Dolbear receiver, regard being had of course, not simply to the 
direct action upon the vibrating plates, but to the whole operation 
of the electrical variations existing. It is abundantly proved by the 
experiments that the currents which are efficient in one case are also 
efficient in the other. 
The receiving apparatus. I understand Mr. Dolbear in his affi- 
davit to make the claim that he was the first person to discover the p 
fact that variations in the electrical potential of a metal plate, as for 
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instance the plate of a conductor, could be used to set this plate into 


vibration in such ae : 
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articulate speech. Waiving for the present any discussion of the 
priority in the invention of the particular mechanical arrangement of 
the receiver, the question as to the novelty of this application of 
electricity may be determined by an examination of the history 
of observations upon the sound emitted by condensers, and of the 
use of condensers of special construction for the express purpose of 
producing sound. ‘There is involved in this also the question 
whether the attraction caused by the statical charge is the sole and 
sufficient cause of the vibration and the consequent production of 
sound. 

In a letter to Prof. Tait, dated Oct. 10, 1863, reprinted in 
the volume entitled Papers on Electro-Statics and Magnetism, 
1872, p. 236, Sir Wm. Thomson states that he had remarked a 
sharp sound on discharging an air condenser, that he had satisfied 
himself that no spark discharge across the air space took place, 


- both by the entire absence of luminous phenomena and by the fact 


that the whole discharge “ took place fairly through the 2,000 yards 
of fine wire constituting the galvanometer coil.” He further says: 
“IT have since ascertained that suddenly discharging the condenser 
out of one of the specimens of cable charged for the purpose pro- 
duces the same sound within the condenser ; also, that it is produced 
by suddenly reversing the charge of the condenser.” He states the 
following conclusion : — 

“Thus it is distinctly proved that a plate of air emits a sound on 
being suddenly subjected to electric force or on experiencing a sud- 
den change of electric force through it.” 

In the year 1870, Mr. C. F. Varley obtained a patent (English 
patent, No. 1,044) for a telegraphic apparatus in which the sound 
emitted by a condenser is utilized. In this system the current from 
a battery traverses the primary wire of an induction coil. The 
induction currents generated in the secondary wire of the coil are 
conveyed by a wire from one of its poles (the other being grounded ) 
to one plate or set of plates of a condenser. ‘The other plate of the 
condenser is connected to a line wire. At the other end, the line 
wire is connected to one terminal of a condenser at the receiving 
station, the remoter terminal of this condenser being connected to 


the ground. 
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The following diagram shows the arrangement of conductors 
employed by Varley. 


LINE 


she ¢ 


Cc. 


~is 


Fig. 6. 


K was the key of a Morse transmitter at the sending station; 
s was a Morse sounder or other equivalent receiver at the receiving 
station; c and c’ were two condensers; C B was a vibrating circuit 
breaker at the transmitting .station; K’ was a Morse key; Aa R 
was an acoustic receiver; E M was a large and sluggish electro 
magnet. Mr. Varley’s statement of the operation was, that the 
signals sent by the Morse key kK would work the Morse receiver s, 
but were not sufficiently sharp and rapid to produce effects on or 
through the condensers. On the other hand, the rapid and sharp 
“ wave signals” sent by the harmonic transmitter c B, which broke 
the circuit several hundred times a second, would pass through the 
condenser C by induction, would reach the point J, would not be 
able to effectively pass the sluggish electro-magnet E M, but would 
pass to the condenser C’, then inductively affect or pass through 
that instrument to the ground, operating the acoustic magnet 
receiver on its way. 

Confiriing our attention to what Mr. Varley calls the “wave sig- 
nals,” which are those sent from the induction coil 1 c, and which 
operate the receiving condenser C’, or the receiver A R, we find 
that in this apparatus the electrical impulses produced by induction 
in the secondary wire of the coil alone pass over the line wire, as 
no part of the battery current can enter it. Mr. Varley proposes to 
utilize these currents to work acoustic magnetic receivers of various 
forms, for which they are well suited ; he also suggests the use of the 
condensers themselves for producing sound, as the following extract 
from his patent above mentioned may show: — 

“The first or communicating station produces in its condenser 


rapid charges and discharges. These add to and take from the line 
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a number of small electric impulses without affecting the mean mag- 
netizing power of the currents through the line; these impulses 
charge and discharge the second condenser at the other end. 

* These undulations in the second condenser can be utilized in the 
following manner : — 

* First. If the condenser be made of paper and metal foil, the 
rapid charges and discharges produce a musical sound. 

* Second. If those rapid alterations be made to pass round a helix 
containing an iron rod, a musical sound is produced,” ete. 

He further describes the construction of the condenser, whieh is 
mide of alternate sheets of tin foil and thin dry paper, and remarks, 
“Such a condenser, consisting of from 20 to 50 sheets, will be found 
to be much agitated and to produce a loud note with 500 alternations 


of current per second, if the potential be 50 to 100 volts.” 

Mr. Varley subsequently employed a similar arrangement as a 
musical telephone, which was publicly exhibited in London, in the 
summer of 1877. See Telegraph Journal and Electrical Review, 
Vol. 5, 1877, pp. 176, 178. 


Similar experiments by MM. Pollard and Garnier are described by 
Count du Moncel, in a volume entitled Le Telephone, Paris, 1878, 
from which the following is extracted (pp. 122, 123): “Si on place 
dans le circuit induit @une bobine dinduction reliée & un téléphone, 
un condensateur de grande surface et que Pon éloigne assez le con- 
tact de plombagine de la lame vibrante pour ne la toucher que 
momentanément & chaque vibration, on ne regoit plus naturelle- 
ment les articulations des sons, mais seulement les notes d’un air | 
que Von chante devant la plaque du transmitteur; seulement le 
courant inducteur ayant des interruptions brusques, engendre des 
courants trés-intense, et, suivant, MM. Pollard et Garnier, on entend 
dans tout un appertement Pair chanté, mais avec un timbre particu- 
lier qui dépend de la construction du téléphone et du condensateur.” 

This is translated as follows: “If we insert in the induced [7. e. 
secondary | circuit of an induction coil connected with a telephone, 
a condenser of large surface, and withdraw the carbon from the 


vibrating plate so far that it touches it only momentarily at each 
17 
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vibration, we naturally no longer receive the articulation of the & 
sounds, but simply the notes of an air which is sung before the plates 

of the trensmitter; but as the interruptions of the inducing current ¢ 4 

are sudden, it produces very intense currents, and, according to 
MM. Pollard and Garnier, one hears the air which is sung thiough- 
out the whole room, but with a peculiar quality which depends upon 
the construction of the telephone and the condenser.” 

Previously to 1867, Dr. Wright of Edinburgh showed (Trans- } 
actions of the Royal Scottish Society of Arts, 1860-1864, vol. 6; 
Appendix, pp. 185-187. Ferguson on Electricity, 1867) that a 
condenser formed of two sheets of paper silvered or covered with 
thin metal foil placed back to back, or of thin plates of zine slightly 


curved and separated by sheets of insulating paper, would produce 
loud sounds when connected with the secondary wire of an induc- 
tion coil. These condensers reproduce musical sounds, and both a oe 
forms are suited to reproduce articulate speech so that it can be , 
readily understood, and will do so, as I know from repeated expeti- 
ments with condensers of the same construction. Either form 
inserted in circuit with a Dolbear receiver, or in place of such 
receiver, with any arrangement of conductors which will produce 
speech in the latter, will give forth the words spoken into the trans- 
mitter with a loud tone and distinct articulation. 

In an article in La Lumiere Electrique, 3me Année, No. 5, 


March 1, 1880, p. 90, is found a description of certain forms of _ 

speaking condenser, which shows that this Instrument and its fune- 

tion of reproducing speech were well known at that date, as appears ms 

by the following extract : — 
“MM. Herz, Dunand et Coulon en ont construit dans des con- t- 

ditions differents et parfaitment isolés. Ils en ont fait avec du papier . 

dioptique, du papier paraffiné, et méme en substituant au papier du 

vernis & la gomme laque ou du vernis noir quwon répandait sur 

chacun des faces des feuilles d’étain et qu’on séparait de plus par 

du papier, et tous ces condensateurs parlaient fort bien. M. Coulon | 

a demontré d’ailleurs dans un travail trés-intérressant sur les con- 


densateurs que vous avons publié dans ce journal (Année 1872) gue 
les condensateurs dont les feuilles de papier étaient perces de petites 
trous produits par des cétincelles, et qui se trouvaient en consequence 
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mal isoles, devanaient muets, alors quétant percés de trous non car- 
bonisés comme des trous @aiguille, ils reprodui-aient les sons. 
Toutefois il a reconnu que célatent quand Visolation etait la meilleure 
possible que la repetition des sous était la plus énergique.” 

This may be translated as follows: “ Messrs Herz, Dunand and 
Coulon have constructed these [i. e , condensers] under conditions 
which were different and perfectly independent. They have made 
them of transparent paper [tracing paper?], of paraffine pap: r, and 
even in substituting for paper shellac varnish or black varnish which 
was spread upon each of the faces of the sheets of tin, which were 
further separated by paper, and all these conductors produced 
speech very well. Further, M. Conlon has shown in a very interest- 
ing article which we published in this journal (in 1879) that con- 
densers in which the paper sheets had been pierced with small holes 
produced by sparks, and which consequently were not well insulated, 
became silent, although when the perforations were small like needle 
pricks and the paper not carbonized, they reproduced sounds. How- 
ever, he has always found that it was only when the insul:tion was 
as perfect as possible that the reproduction of sounds was most 
energetic.” 

A little later, M. Herz applied the speaking condenser in a system 
of telephony developed by him, and patented in France toward the 
end of 1879 or early in 1880. In an article upon this system by 
Du Moneel, La Lumiere Electrique, Année 3, No. 6, Feb. 5, 1881, 
p. 100, the author says: “Comme récepteur, on a employé les 
téléphones magnetiques, mais aussi le condensaleur parlant, et & ce 
sujet il ne sera pas sans intérét de rapporter les différentes expéri- 
ences qui ont été faites depuis prés d'une année avec cet intéres- 
sant instrument.” 

* Le 23 juin, 1880, M. Herz m’ayant prié d’assister aux expéri- 
ences quil faisait boulevard Saint Marcel, attira mon attention sur 
ce fait qu’un condensateur de petite dimension comme en on trouve 
chez tous les constructeurs a Paris. pouvait, dans certains conditions, 
réproduire la parole. Je pus effectivement constater ce fait et je’en 
fus trés etonne.” 

Translated, this is as follows: “ As receiver the magnetic tele- 
phone has been employed, but also the speaking condenser, and it 
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will not be without interest in reference to this subject to recall the 
, - various experiments which have been made, within a period of nearly 
a year, with this interesting instrument.” 

* On the 23d of June, 1880, M. Herz, having requested me to be 
present at experiments which he was making in the boul vard Saint 
Marcel, drew my attention to this fact, that a condenser of small 
size, such as may be obtained from any of the instrument makers in 
P. ris, could, under certain conditions, reproduce speech. I was 
able actually to confirm this fact, aud was greatly astonished at it.” 

In the same article, Du Moncel further says, p. 101: “Avec ce 
systéme on est parvenue, comme nous Pavions annonneé, & entendre 
la parole, du moins quelques phrases détachés, a une distance énorme, 
1,100 kilométres. On a reconnu qu’avec trois é'éments Leclanché 
on pouvait correspondre aisément sur les lignes de Paris, Tours, 
Poitiers, etc., méme quand les lignes voisines étaient en pleine acti- 
vité.” Again p. 102: “Le condensateur parlant a pu étre tiés bien 
entendu entre Paris et Orleans et entre Paris et Tours.” 

This translated is as follows: “ With this system they hive suc- 
ceeded, as we have announced, in understanding speech, at least 
some detached phrases, at an enormous distance, 1,100 kilometres. 
It has been found that with three Leclanché elements one could con- 
verse easily upon the lines of Paris, Tours, Pvitiers, etc., even when 
the adjoining lines were in full activity.” Again, p. 102: “The 
speaking condenser has been very well understood between Paris 
and Orleans and between Paris and Tours.” 

This system was also patented in Engtand in July and August, 
1880. Sce Telegraphic Journal and Electrical Review, vol. 10, 
Oct. 1, 1880, p. 336. 

In the volume entitled The Speaking Telegraph, Talking Phono- 
graph and other Novelties, by George B. Prescott, New York, 1878, 
will be found, pp. 231, 232, a description of a form of telephonic appa- 

ratus attributed to Edison in which the attraction of a diaphragm by 
varying charges of statical electricity is employed. Edison uses an 
electrophorus disk as the source of the charge, which is varied by the 
t-and-fr» motion of a vibrating metal disk placed in front of and 
very near to it. The receiver is of exactly the same coustruction, 
and its operation depends upon the vibratory motion communicated 
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to the diaphragm by the variations of the charge produced by the 
electrical undulations sent over the line from the transmitter. In 
his own account, quoted in Mr. Prescott’s book, he says of this form 
of the instrument: “The vibrations of the transmitting diaphragm 
cause a disturbance of the charge at both ends of the line, and thus 
give rise to faint sounds. Perfect insulation, however, is necessary, 
and either apparatus can be used both for transmitting and receiv- 
ing, but the results are necessarily very weak. 

“Another form of electro-static telephone is shown in Fig. 3 
(omitted here). In this arrangement Delue piles of some 20,000 
disks each are continued in glass tubes A and B, and conveniently 
mounted on glass, wood or metal stands. The diaphragms, which 
are in electrical connection with the earth, are also placed opposite 
to one pole of each of the piles, while the opposite poles are joined 
together by the line conductor. Any vibration of either diaphragm 
is thus capable of disturbing the electrical condition of the neighbor- 
ing di-ks, the same as in the electrophorus telephones ; and conse- 
quently the vibrations when produced by the voice in one instrument 
will give rtse to corresponding electrical changes in the other, and 
thereby reproduce in it what has been spoken into the mouthpiece 
of the furmer.” So far as the action of the varying electrical charge 
upon the diaphragm is concerned, this form of telephone is substan- 
tially identical with the receiver No. 3 described by Mr. Dolbear in 
his patent No 240,578, p. 2, lines 24 to 33, in which, for the metallic 
back plate, is substituted «a plate of hard rubber, which is to be elec- 
trified by the friction of a felt pad turned by the hand. 

The references and extracts given in the preceding paragraphs 
clearly show that the production of sound by the eharging or dis- 
charging of a condenser, or by suddenly 1eversing the charge, was 
familiarly known long before the date of Dolbear’s patent; that the 
condenser had been used for the production of musical sounds as by 
Mr. Varley and Dr. Wright as early as 1870 or earlier; that in 1880 
it was well known from widely disseminated publications that the 
condenser could be used as a telephonic receiver for the reproduc- 
tion of articulate speech; that in the same year a complete tele- 
phonic system, that of M. Herz, in which the speaking condenser 
was an essential part, was made the subject of patents in France and 
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England, and was proved by successful experiments to be practi- 
cable ; and further, that as early as 1878, Edison had proposed, and 
published an account of, a receiver dependent upon the same elec- 
trical action, and in principle and mechavical arrangement essen- 
tially the same as the Dolbear receiver. 

It is asserted by Mr. Dolbear in his affidavit that the action of 
electricity in producing sound in his receiver is due to electro-static 
attraction, while in the speaking condenser employed by other ex- 
perimenters the suund was produced by disruptive charges through 
the insulating material of the condenser. 

The same assertion is also made in the affidavit of Mr. Pope for 
the defendants. That attraction is a consequence of the charge pro- 
duced upon the plates of the receiver is unquestionably true; and it 
is equally true that if these attractions take place in the proper 
order, they may cause the plates to vibrate in such a manner as to 
reproduce speech. This attraction will necessarily be produced, 
however, in any form of condenser composed of metal sheets or 
plates separated by insulating material, whether the latter be simply 
air, or consist of solid substances, like paper saturated with shellac, 
paraffine or the like, when subject to varying charges of electricity ; 
and the attraction of the sheets of metal, if sudden, must cause not 
only themselves to vibrate, but also the insulating material itself, in 
short, the whole mass of the condenser. These vibrations, if suffi- 
ciently intense, must give rise to audible sounds. But there is 
another efficient cause for the sound in the direct action of electricity 
upon the insulating material of the condenser itself, whether this be 
air alone or some solid substance. The remark of Sir William 
Thomson, already quoted, attributes the sound produced in the con- 
denser used in his experiments to the air between the plates. He 
says: “It is distinctly proved that a plate of air emits a sound on 
being suddenly subjected to electric force, or on experiencing a 
sudden charge of electric force through it. This seems a most 
natural result when viewed in connection with the new theory of 
Faraday,.in his series regarding the part played by air or other die- 
lectric in manifestations of electric force.” This language cannot 
be interpreted as implying that anything in the nature of a dis- 
ruptive discharge took place; and he expressly states that nothing 
of the kind occurred. 
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The production of sound in the charge and discharge of a Leyden 
battery had previously been observed by Knochenhauer in 1853 
(Pogg. Ann., vol. 90, p. 189, 1853), and was explained by De La 
Rive (Archiv. Sc. Phys., t. 25, p. 64, 1 54) as being a consequence 
of the electric polarization of the glass, in accordance with the theory 
proposed by Faraday. That the dimensions of glass under the 
action of electric charges undergo an alteration has long been known, 
having been observed by the Abbe Fontana in the case of a Leyden 
jir, more than a century ago. This observation is quoted by Righi 
in the memoir mentioned below, from a letter of Volta, dated Jan. 27, 
1776. In 1878, Duter investigated the character of this change in 
olass, and concluded that it was due to a specific action of electricity 
and was not to be explained as the result of an increase of tempera- 
ture. (Compt. Itend. del Acad. Sc., 87, pp. 828, 960, 1036, 1878.) 
This was confirmed by Righi, Compt. Rend., t. 88, p. 1262, 1879, 
who further determined the fact that the total dilatation in the case 
of glass could be considered as made up of two parts, one of which 
appeared and disappeared instantaneously with the charge and dis- 
charge, while the other persisted for some time. He expressly attrib- 
uted the action of Varley’s singing condenser to the effect of these in- 
stantaneous changes of volume produced by the sudden electric varia- 
tions in the insulating material. In an extended memoir, published in 
1880, in Wiedemann’s Ann. der. Phys. u Chem., Quincke showed 
that, besides glass, mica, quartz, india-rubber, carbon disulphide, 
water, aleohol, and a number of other substances exhibited like 
effects on being subjected to dielectric polarization. 

Finally, Lippmann, in a discussion of some experiments mide by 
Boltzmann in 1875, established the fact that air and other gases like- 
wise experience a change of volume on being submitted to dielec- 
tric polarization, the change in this case being a contraction. Jour- 
nal de Physique, t. 10, No. 117, 1881, pp. 384-389. 

The mechanical effect of these changes of volume in the insulating 
material of the condenser in producing vibration would depend upon 
the intensity of the charge and the suddenness of its variations. When 
these are rhythmical or conformed to the undulatory motion produced 
by articulate speech, it is a natural and necessary consequence that, 


if sufficiently energetic, they produce musical tones or intelligible 
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speech. In all forms of condensers then the production of sound 
must involve the operation of both the causes above mentioned, and 
the preponderance cf the one or the other will depend upon the form 
of the particular instrument employed as a receiver. That it is not 
due to disruptive discharge is evident from the observations of Sir 
W. Thomson and Coulon, already quoted. Such a discharge de- 
stroys the condenser and incapacitates it for producing sound. 

If the space between the plates of a Dolbear receiver be filled with 
insulating paper or other dielectric material, it wiil still produce 
sound and reproduce speech, though somewhat diminished in in- 
tensity, since the plates, by being more or less rigidly confined, are 
placed in conditions less favorable to energetic vibration. The Dol- 
bear receiver in its essentials is simply an air condenser, and owes 
its power to reproduce speech to the same causes as other speaking 
condensers. 

Whether Mr. Dolbear was the first to apply the particular 
mechanical arrangement of the condenser described in the specific: - 
tions of his patent for the purpose of reproducing speech dves not 
seem to me to be material to the inquiry whether the fifth claim of 
Mr. Bell’s patent 174,465 is infringed by Mr. Dolbear. The pre- 
cise form of structure used by Mr. Dolbear is not found in the pub- 
lications I have mentioned. His work constitutes a variation in the 
nature of an improvement in a well-known ‘instrument. 


ARTHUR W. WRIGHT. 
New Haven County, 
STATE OF CONNECTICUT, SS. 
FEBRUARY 27, 182. 
Then and there personally appeared Arthur W. Wright, signer of 
the foregoing affidavit, and made oath that the statements therein 
contained are true, before me, 


[SEAL] CHARLES B. MATTHEWMAN, 
Notary Public. 
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In accordance with the stipulation on file, the complainants intro- 
duce as evidence the following from the printed record in the Dowd 
suit in this court : — 


The Varley patent, No. 1,044, April, 1870. 
Extract from deposition of Prof. Charles R. Cross, as below. 
Extract from deposition of Mr. Thomas A. Watson, as below. 


Extract from Deposition of Prof. C. R. Cross in Down Suit. 


Int. 34. What must a speaking telephone accomplish with re‘- 
erence to the form of vibration in order to transmit articulate speech, 
or to transmit those peculiar qualities which distinguish one sound 
from another sound, when all are what are called of the same pitch 
and loudness ? 

Ans. The transmitter must take up from the air particles 
motions which correspond to those of the air particles themselves, 
and the receiver must reproduce these motions in all their complexity. 

Int. 35.. What characteristics must an apparatus possess in order 
to be able to accomplish this? 

Ans. In an electrical speaking telephone, the connection 
between the transmitter and receiver must be such that the latter 
sball not be acted upon merely at separate intervals, but the arma- 
ture or other moving portion of the receiver must be constantly 
under the influence of and guided by the variations in the electrical 
current caused by the motions of the armature or other vibrating 
portion of the transmitter; and this vibrating portion of the trans- 
mitter itself must be able to substantially take up the complex mo- 
tion of the air particles which act upon it. Only in this way can 
the quality as well as the intensity of vocal or other sounds be repro- 
duced, since not only the frequency of vibration but also the vary- 
ing amplitude, and especially the varying form, must be reproduced 
in order to reproduce the quality called “ articulation.” The electri- 
cal current of the instrument must always present an uninterrupted 
patn by which the continual varying current may travel from the 
transmitter to the receiver; that is, the circuit containing the bat- 
tery or other source of electrical power, the transmitter, line wire, 
receiver and earth or return wire must always be closed. 


fnt. 35. Suppose you work your instruments with an induction 
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coil between the transmitter and the receiver, does that interrupt the 
connection or path between the transmitter and receiver in the sense 
in which you have used those terms? If it does not, state why not, 
and state what conditions must be observed as to the primary and 
secondary circuit when you so use an induction coil. 

Ans. The circuit, under these circumstances, is not broken in 
the sense in which I have used that term. For successful transmission 
of speech in those forms of telephonic apparatus in which an induc- 
tion coil is used, the primary as well as the secondary circuit must 
be kept uninterrupted. The operation of the induction coil is such 
that although no current is passed from the battery at the transmitter 
through the receiver, yet every variation of the primary current is 
reproduced by the secondary current, so that the receiver is as con- 
stantly and fully under the influence of the transmitter as if the pri- 
mary current itself were transmitted. 


Extract from Deposition of T. A. Watson in Down Suit. 


Int. 50. Have you had any practical experience as to the effect 
of taking away in whole or in part the casing which, in the ordinary 
hand telephones, encloses the space immediately behind the dia- 
phragm, and round the coil of the magnet? If yea, state what ex- 
perience you have had on that subject, and what is the result of 
making that change. | 

Ans. Ihave. In the summer of 1877 I bad some hand tele- 
phones made for practical use, with a portion of this casing removed. 
About twenty-five of these were sent out to our agents. I received 
complaints shortly after, that they did not work su:tisfactory, on 
account of the holes back of the diaphragm, and that the agents were 
obliged to stop up the holes in order to make the instruments work 
successfully. I made a careful test myself, and saw that it would 
not do to leave the casing open, and had a number of telephones then 
in process of manufacture altered. In Indianapolis, in June of the 
present year [1879], I was using a telephone in which our agent had 
made holes back of the diaphragm. I did not know at first that the 
holes were there, and was surprised at the difficulty with which I heard 
the voice of the distant speaker. On examining, I found what the 
trouble was. On stopping up these holes with my fingers I could 
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hear much better. In my opinion, having the back of the diaphragm 

- open would prevent the telephone from being used in many cases 

where there are outside noises; and I should consider that if two 

telephone companies were in competition, one using a closed dia- 

& phragm and the other a diaphragm open at the back, the former 
company would have a great advantage over the latter company. 
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Girguit Gourt of the United Staies. 


DISTRICT OF MASSACHUSETTS. 


IN EQUITY. 


No. 1628. 


AMERICAN BELL TELEPHONE COMPANY 
v. 
AMOS E. DOLBEAR ET AL. 


SECOND AFFIDAVIT OF FRANK L. POPE. 


Professor Cross in his affidavit in reply describes a number of 
experiments. 
In fig. 1 (which is copied from p. 20 of his affidavit in reply) the 


arrangement in general use is shown. 


T 1c r M 
lL LINE 
2 


Fig. 1. 

This is by far the best arrangement for the practical use of the 
magneto-receiver, and in my opinion, is the only arrangement now 
known of any practicai value for using the microphone transmitter 
with the magneto-receiver. 

Two essential features for the proper working of this arrangement 
are that the secondary coil should be adapted to the line, and that 
both ends of the line should be grounded, or (what is the same thing 
electrically) that a ring circuit should be used. As to the coil: the 
well-known law, followed in practice in all cases as nearly as possi- 
ble,, is that- the resistance of the coil—commonly called internal 
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resistance — should equal that of the line including the helix of the 
receiver, commonly called external resistance, because such a coil 
with such a line furnishes the maximum current in the line, with a 
given generating current in the primary circuit. And the ground- 
ing or the use of a ring circuit is also essential to the best practical 
working’ of this arrangement for the same reason, the current being 
at its maximum when the proper coil is used with a line properly 
grounded at both ends, or formed into a ring circuit. Now, as the 
greatest possible current which can be attained with this arrange- 
ment (fig. 1) is considerably less than is necessary for speech that 
can be heard a yard or more from the receiver (as is well known), 
it is clear that any serious diminution of this current is hurtful. 

April 12, 1882, I tried the arrangement shown in fig. 1 with two 
coils, one of which was 815 ohms’ resistance — the smallest I could 
obtain at that time — and the other 6170 ohms. 

With the smaller coil, which was about six times too large, for 
the external resistance was not over 50 ohms, the speech was far 
Jouder than with the larger coil. I am satisfied, from the perfectly 
familiar laws governing this matter, that a considerably better result 
wouid have been obtained with a coil of 50 ohms than with the 315- 
ohm coil; and found a very marked difference in loudness between 
the 315-ohm coil and the 6170-ohm coil, the 315-ohm coil giving 
far better results than the 6170-ohm coil. 

This difference is in accordance with the familiar laws governing 
this matter, which are so well known that all good workmen set up 
telephone lines in accordan ‘e with them. I will here briefly explain. 
as to this. 

The soft iron core in connection with the secondary coil consti- 
tutes a magneto-electric generator. Whenever the magnetism of 
the core is increased by the action of the primary a difference of 
potential is set up in each convolution of the secondary coil, tend- 
ing to produce an electric current of a given polarity or direction. 
When the magnetism of the core is diminished the same effect is 
produced, but in a reverse direction, tending to produce a current 
of a polarity opposite to the first one. The strength of current gen- 
erated by the coil in any particular case is determined by Ohm’s 


ee 
~ 


3 


law ; viz., by dividing the electro-motive force, as measured by the 
potential, by the resistance of the conductor. If we wish to pro- 
duce the most powerful effect in a Bell or electro-magnetic receiver 
it is necessary to produce the strongest possible current; we there- 
fore wind the secondary wire a sufficient number of times around the 
core in the form of a helix. If we assume as a unit of potential the 
potential which is set up in a single convolution of the wire, and as 
a unit of resistance the resistance of a single convolution, we shal] 
obviously increase the electro-motive force and the resistance in 
equal increments by each added convolution. But inasmuch as all 
the electro-motive force in the circuit is within the secondary coil, 
while the resistance is partially within and partially without, inelud- 
ing as it does the line wire and the helix of the receiving instrument, 
it is evident that by this mode of procedure we at first increase the 
total electro-motive force of the circuit at a more rapid rate than we 
do the total resistance; and hence we produce an increase in the 
strength of current in the whole circuit as each convolution is added. 
The length of the iron core around which the secondary circuit is 
thus wound is, however, limited by other considerations, inasmuch 
as a core must be comparatively short in order to be magnetized 
and demagnatized with sufficient rapidity for telephonic purposes. 
Hence it is necessary, after having covered the admissible length of 
the core, to wind another layer of convolutions upon or outside of 
the first layer. In this second layer the electro-motive force of each 
convolution is a little less than in the first, because of its greater dis- 
tanee from the core, while its resistance 1s greater in consequence of 
its larger diameter and consequent greater length of wire. Thus as 
we superpose one layer upon another the resistance of the coil 
increases more and more rapidly in proportion to its electro-inotive 
force, until we ultimately arrive at a point where a current produced 
by the increased electro-motive force in each convolution is more 
than counteracted by its increased resistance. This is found to 
occur when the resistance of the wire of the secondary coil nd t hat 
of the line are approximately equal, and any increase in the number 
of convolutions beyond this point results in a decrease of the cur- 
rent. Hence the law of the construction of the Bell secondary for 


313° 


31.4 


+ 


producing the strongest possible current is to maintain the resistance 
of the coil as low as possible in proportion to its electro-motive 
force, for the reason that keeping down the resistance increases the 
strength of current, and a very low potential is of no consequence, 
provided the strength of the current is adequate. 

I also tried the arrangement shown in fig. 4 (copied from p. 28 
of Cross’ affidavit in reply) with the 6170-ohm coil, 
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Fig. 4. 

and found that the speech was very faint, but could nevertheless be 
understood when the room was perfectly free from external sounds. 
It was not comparable to the speech in fig. 1. I am surprised at 
the statement of Professor Cross, that ‘‘ with this arrangement, 
fir. 4, ... the transmission was as good as with No. 1.” If he 
means by “transmission” to include loudness or volume of sound, 
he is certainly wrong. ‘The current in the line in fig. 4 is only a 
very small fraction of that in fig. 1, and the work it can do is conse- 
quently very much less than the work done by the current in fig. 1; 
and this is mathematically true. The current in fig. 4 is what is 
known as a current of charge, that is, the line not being grounded 
or a ring circuit, the current is only that which results from the 
charging of the line, including the helix of the receiver and the 
reservoir at the end of the line, — in fig. 4 a human body; and this 
current is, as I have said, a very small fraction of the current in fig. 
1. I did not try the smaller coil with fig. 4, because it was clear 
to me that the results would have been much less than those obtained 
from the larger coil, the external resistance being infinite. 

I also tried the arrangements shown in figs.:3 and 5 (copied from 


pp. 22, 23 of Cross’ affidavit in reply), 
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¥ and found the results the same in each. 
The Bell transmitted speech perhaps somewhat louder tlian in fig. 
4, but far fainter than in fig. 1. There was very little difference 
between the results from the Bell receiver in figs. 3, 4 and 5: 
neither of them could be heard except in an absolutely still room ; 
the slightest external noise drowned them. ‘The Dolbear receiver in 
figs. 8 and 5 gave out very loud and distinct speech. In these trials 
I used the 6170 ohm coil. The currents in tigs. 3, + and 5 are eur- 
rents of charge, and the magneto-receiver is of no practical utility 
in either of these arrangements. 
I also tried the arrangements shown in figs. 6 and 7 (pp. 23, 24, 
a Cross’ affidavit in reply), 
1.C 
LINE 


Fig. 6 . 


LINE 


Fig. 7. 
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using the 6170-ohm coil; and the resistances of 12,000, 50,000 and 
250,000 ohms; and also without any added resistance. The Bell 
gave the best results with no added resistance, the same results as 
in fig. 4, and of no practical value. The results from the Bell dif- 
fered very slightly until the 250,000 ohms’ resistance was used, when 
the sounds became so faint that although I could hear the sounds I 
could not distinguish articulation. 

When no resistance was added no sound was audible from the 
Dolbear receiver; when 12,000 was used both receivers were about 
alike, Bell perhaps slightly better, but both very faint; I concluded 
that with about 15,000 ohms they would have been about the same, 
but neither of any practical use. With 50,000 Dolbear good, and 
with 250,000 Dolbear loud and clear. So far as concerns the Bell 
receiver, figs. 6 and 7 are substantially the same as figs. 3, 4 and 5; 
and so far as concerns the Dolbear receiver, figs. 6 and 7, with the 


high resistance, are substantially the same as fig. 2. 
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1 did not try the precise arrangement shown in fig. 8, for the rea- 
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son that the front plate of Dolbear is described as a part of the line 
wire, and therefore this arrangement does not differ from fig. 7. 
I tried the arrangement shown in fig. 9, and found that this gave 


results much nearer fig. 1 than any of the other arrangements. 
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Fig. 9. 


Although not so good as fig. 1, this was much better than any of 
the others. The reason is that this has two reservoirs, each of con- 
siderable capacity, with the helix of the receiver forming a part of a 
conductor which connects the two reservoirs. In fig. 1 the two 
reservoirs are G G, and the generator is I C, while in fig. 9 the two 
halves of the coil I C are the reservoirs and also constitute the gen- 
erator. What happens in fig. 9 is that the electricity in both halves 
is forced out of one half and into the other, — one half becoming an 
electric vacuum, the other an electric plenum,—and is compelled, 
therefore, to flow through the helix between them; the work done 
depending wholly upon the current from one half of the coil to the 
other, just as in fig. 1 the work done depends wholly upon the cur- 
rent which flows from G to G. 

The fact that it is physically impossible to repeat this experiment 
(fig. 9) with the Dolbear receiver substituted for the Bell receiver, 
tends to confirm me in my opinion that the two systems are radi- 
cally different. Fig. 9a shows an arrangement which is as near as 
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it is physically possible to come with the Dolbear receiver to fig 9; 
but this arrangement is radically different from fig. 9, for here there 
are two distinct secondary coils, instead of two halves of one second- 


ary coil, and each of these two coils is an independent generator, 


and a generator only, not a reservoir. What happens here is that 
the electricity in each coil is forced as far as it will go under the 
stress employed towards one end of that coil; and consequently one 
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of the plates of the Dolbear receiver becomes an electric plenum, the 
other end of its coil becoming an electric vacuum, while the other 


plate becomes an electric vacuum, and the other end of its coil an 
electric plenum. 7 | 

In fig. 9 one half of the coil is a vacuum when the other half is a 
plenum, and vice versa; while in fig. 9a one half of each coil is a 
vacuum while its other half is a plenum, and vice versa; or, in other 
words, there is but one coil in fig. 9, while there are two coils in 
fig. 9a. Fig. 9 cannot be expected to give so good results as fig. 
1, no matter what coil be used, because the current mnst be less 
than if the ends of the coil were grounded. In fig. 9a the resistance 
is infinite, and if the number of convolutions in either coil be such 
as to produce the proper variations of charge in the two plates of 
the Dolbear receiver, it will work just as well as in any other 
arrangement. 7 

In my opinion these experiments seem to demonstrate more con- 
clusively the correctness of the statement made in my former affida- 
vit in this case, viz., that the two methods respectfully utilize two 
wholly unlike properties or characteristics of the electrical energy 
which is manifested in the secondary of the induction coil at the 
sending station. 

The experiments show that the linear conductor may be placed 
in an electrical condition in which both the properties referred to co- 
exist to a sufficient extent to simultaneously operate the Bell and the 
Dolbear receivers. Yet it is nevertheless true that just so far as the 
conditions are changed to favor the working of either receiver, the 
working of the other receiver is thereby impaired. For example, 
the organization shown in fig. 1 of Cross’ affidavit is that ordinarily 
employed in the practical operation of the Bell receiver, in which is 
used an induction coil having secondary. of a comparatively small 
number of convolutions and of low resistance, by which the best 
results are obtained. 

If in this organization a Dolbear receiver be substituted in place 
of a Bell receiver, no perceptible useful effect is produced therein, 
as Professor Cross himself: states on page 26 of his affidavit in reply, 
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On the other hand, the organization shown in fig. 2, by which the 
best results are obtained with the Dolbear method and apparatus, 


comprises an induction coil having a secondary of many convolu- 
tions and of high resistance, which is united to a line disconnected 
or open at the receiving end. If a Bell receiver is placed in this 
circuit in the manner shown, for example, in fig. 4, the sounds pro- 
duced therein are extremely feeble. 

Although the secon lary of the induction coil employed by Dol- 
bear is apparently substantially the same as that of the coil employed 
by Bell, the two differing only in respect to the number of convolu- 
tions of the secondary around the core and the resistance of the coil, 
yet in my opinion this statement does not express the real difference 
between them. 

I have already explained the laws in accordance with which the 
secondary coil used in the Bell system must be constructed to pro- 
duce the best results, and I will now explain the laws which control 
the Dolbear system, so far as the secondary coil is concerned. 

In the construction of the Dolbear coil the object in view is to 
produce the highest possible potential, irrespective of the resistance 
incidentally caused thereby. We therefore use a fine wire enabling 
a very great number of convolutions to be placed within the neces- 
sary space, whereby we get a very high potential, though the resist- 
ance of the coil may amount to many thousand ohms. 

That the conditions necessary in order to secure the best results 
by the methods of Bell and Dolbear, respectively, are not the same, 
but, on the contrary, are to a great extent antagonistic, is well shown 
by the experiments of Professor Cross illustrated in fig. 6, page 28 
of his affidavit, in which the line is divided at the receiving station 
into two branches, one of which is an open and the other a closed 
branch. The open branch contains the Dolbear receiver, and the 
closed branch the Bell receiver. An adjustable resistance is inter- 
posed in the closed branch, and upon removing this resistance alto- 
gether so as to permit: a current to flow freely to a reservoir of 
sufficient capacity the Bell receiver operates as well as it can in an 
open circuit, while the Dolbear receiver does not operate at all, for 
the reason that the difference of potential between its plates is prac- 


10 


tically nothing. As the resistance R is increased the sound in the 
Dolbear receiver becomes perceptible and continues gradually to 
increase in loudness, while, on the other hand, that in the Bell re- 
ceiver gradually decreases. This result necessarily follows, from the 
fact that the electric potential at the receiving end of the line is 
gradually increasing as more and more resistance is interposed, while 
the strength of current at the same point is gradually decreasing. 
In other words we are enhancing that property of electricity in the 
line by virtue of which the Dolbear receiver acts, and suppressing 
that property by virtue of which the Bell receiver acts. If the re- 
sistance be made great enough, the Bell receiver will become quite 
silent, while the Dolbear receiver will then produce sounds of maxi- 
mum loudness. 

’ This experiment shows what Professor Cross himself admits (pp. 
31, 32), that the electricity in the conductor has two properties, 
and that if we place the two receivers side by side in the same con- 
ductor, one property moves one, and the other property moves the 
other. 

| believe Dolbear to have been the first to discover that one of 
these properties of electricity (that which he uses) could be made 
available for the utilization of magnetic variations of the peculiar 
kind necessary to produce articulate sound. 

Professor Cross refers to certain particular pieces of apparatus in 
existence prior to the daie of Bell's patent, in which he says electri- 
eal variations in the secondary cireuit of an induction coil were 
utilized to produce sounds by causing vibratory movements in plates, 


viz.. those of Wright, Varley and Thompson, the construction and 


operation of each of which he describes at some length. Unless 


Professor Cross here uses the term * electrical variations ” in a wholly 
different sense from that in which he has used it elsewhere (as, 
for example on page 4 of his affidavit in reply), as defining an 
electrical condition which increases or decreases gradually as 
distinguished from a condition which passes suddenly from zero to 
maximum and from maximum to zero, the examples cited, all of 
which were known to me at the time of making my former affidavit, 


do not appear to me to sustain his statement, or to refute the state- 
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ment made by me. In the description of the transmitter of Wright 
which was the same as that of Reis, it is distinctly stated by Pro- 
fessor Cross (p. 38) that the primary circuit was made and broken; 
and the same statement is made with reference to that of Varley. 
Sir William Thompson also states that his condensor, from which 
sounds were produced, was, charged and discharged suddenly; and 
Professor Cross says the same thing as to similar experiments of his 
own (pp. 38, 39). The changes produced in the primary coil in all 
these cases were not of electrical variations in the sense in which 
this term is used in the Bell patent. 

In speaking of the current m the primary circuit of the Bell and 
the Dolbear apparatus, Professor Cross himself states (p. 4) that 
the special form of electrical variations in the primary circuit is the 
cause of the special form of electrical variations in the secondary 
circuit. Hence the knowledge of the fact that a sound having a 
definite pitch, although destitute of quality, could be produced in a 
condensor connected with the terminals of a secondary coil, by mak- 
ing and breaking a current of uniform strength in the primary coil, 
cannot have imparted to any one the knowledge that a continuous 
current of varying strength in a= primary circuit would produce 
sounds in a condensor varying in loudness and quality as well as 
pitch. It has not yet been shown that any person had this knowl- 
edge prior to the discovery of Professor Dolbear, and if such be the 
case, in my opinion the use of a condensor in this manner is some- 
thing absolutely unlike, and therefore not an employment of a well- 
known substitute for, the receiver of Beil. 

As I understand the affidavits of the complainants in reply it is 
sought by means of them to establish two points: first that the elee- 
trical condition in the secondary coil and in the linear conductor, by 
virtue of which the vibrating plate of the receiver is controlled by 
that of the transmitter, is essentially the same in Dolbear’s method 
as it is in Bell’s; and second that the receiver of Dolbear, consist 
ing of a resilient plate which is caused to vibrate by varying elec- 
trical attraction, is a well-known substitute or equivalent for the 
receiver of Bell, in which a similar plate is caused to vibrate by 
varying magnetic attraction. 
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I have no doubt that the electrical condition in the secondary coil 
and in the conductor is radically different in the two methods: and 
I believe Dolbear was the first to discover that the electrical condi- 
tion used in his method could be used. 

Professor Cross states that electrical undulations. similar in form 
to the sound-waves to be transmitted are produced in both appara- 
tuses by the sound-waves at the sending end, and these undulations 
are in turn the cause of the sound-waves heard at the receiving end. 
This is unquestionably true, and it is the inevitable physical condi- 
tion of the use of electricity for the transmission of speech. — I 
understand him to draw from this fact the conclusion that not only 
Dolbear’s method and apparatus, but any method or apparatus what- 
soever by which electrical variations of any character similar in form 
to the sound-waves to which they are due are employed to produce 
similar sound-waves at another point, is embraced within the scope 
of the fifth claim of Vell’s patent; that is to say, that every such 
method is of necessity substantially the same as the method 
described by Bell. 

My attention is called to the statement of Professor Cross, on 
page 12 of his affidavit in reply, that “electrical signals are gen- 
erally given by electrical variations.” This is not so unless the 
word “variations” be used loosely. All ele ctric signals were given 
until within a few years, by the presence or absence of a current, 
and not by variations of current. It is true that a galvanometer 
needle would show variations of current which did not succeed each 
other too rapidly; but no use has ever been made of this for signal- 
ling. All signalling instruments known to me before Gray’s uni- 
versal receiver were operated by the presence or absence of given 
strengths of current, and not by variations of current. And uo use 
whatever was ever made of variations of charge, so far as I know or 
have any reason to believe, before Dolbear discovered that they could 
be used. 


FRANK L. POPE. 
Subscribed and sworn to before me this 29th April, 1882. 


[SEAL] W. C. WITTER, 
Notary Public, N. Y. Co. 
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SECOND AFFIDAVIT OF HENRY C. BUCK. 


Henry C. Buck, of lawful age, being duly sworn, says,— 

I have already given an affidavit in this case. 

I have carefully read the affidavits in reply on behalf of the com- 
plainants, and have in connection with Mr. Frank L. Pope repeated 
the experiments spoken of by Professor Cross. 

I first knew of the Dolbear system in 1879, and have repeatedly 
performed experiments, the same in all material respects as those 
mentioned by Mr. Cross (except fig. 9), during 1880 and 1881. 

On April 12, 1882, I tried two secondary coils, as in fig. 1, one of 
315 ohms , the other of 6170 ohms, and have tested many other 
coils in fig. 1, up to 10,000 ohms. The smaller one was far too large 
for the best results, and with the larger one the speech was much 
weaker. 

These results are in accordance with familiar laws so well known 
that no practical workman would think of using a 315-ohm coil with 
a line whose resistance was only 50 ohms, and expect to get so good 
a result as with a 50-ohm coil. <A single cell or a single convolu- 
tion of a secondary coil (both generators of electricity) will give as 
ereat a current as can be obtained from any number of like cells or 
convolutions, if there be no external resistance. 

For if you use one generator without external resistance the cur- 
rent you get is volts divided by ohms, say | = 1, where the numera- 
tor represents the electro-motive force, the denominator, the internal 
resistance, aud the quotient, the current. Now two like generators, 
arranged to double the electro-motive force, will also double the re- 
sistance, and will give 3? = 1; the quotient being the same as before, 
because dividend and divisor are both doubled: an] so as to any 
number of generators, each like all the others, so long as there is 
no resistance ‘except that of the generators themselves, or internal 
resistance. 

But in a secondary coil for use with a telephone the core must be 
short, and therefore the convolutions of the coil must be in layers; 
and it is only those convolutions which make up the inner layer 
which give the maximum current, those of the next layer generating 
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shghtly less electro-motive force, and offering a slightly increased 


internal resistanee., and so on: so that a coil with but one layer of ps 


convolutions will, if there be no external resistance, give the same 
current as a single convolution, while a coil of two layers will give 
slightly less current than a coil with one, and a coil with three, 
slightly less than one with two, and so on, until you reach a limit 
where the potential is so high and the resistance so great that it is 
practically impossible to insulate the convolutions from one another, 


the current passing through the insulating material in preference to 


traversing the wire of the coil, because the resistance of that material i 
to its passage is less than the internal resistance of the coil, and the 
potential is high enough to overcome the resistance of the insulating 
material. 

In fig. 1 the current flows from G to G; that is to say, every 
increase in the magnetic energy of the core tends to make one end 
of the coil an electric vacuum, and its other end an electric plenum, | ; 
and every decrease, vice versa; but as the resistance is slight, elee- . 
tricity flows into the vacuum end from one G and out of the plenum i 
end into the other G, the current being the quotient, obtained by | 
dividing the potential by the resistance. But it should also be noted 
that potential depends not only upon the number of cells or convolu- 
tious used, but also upon resistance, for with a given quotient and 
divisor there can be but one dividend. If a generator could be con- : 
ceived wholly without internal resistance, the electricity generated 
by it would be without potential; and the largest battery or coil will 
cive no more potential than enough to overcome the total resistance 
—external and internal. Consequently, if the potential and current 
be given, the resistance follows; if the resistance and current be 


given the potential follows; and if potential and resistance be given 


the current follows. This is Ohm’s law. 
Figs. 2 and 3 show two forms of the Dolbear apparatus, both well 


known tome. In both the resistance is infinite, and consequently 


there can be no current except what is known as a charging current, 


which is that current which is essential in order to redistribute the 


electricity of an insulated body. Professor Wright says (p. 57) 


that Ohm’s law does not apply to these currents of charge, and also 
Pp} J S~? 
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that that law does not apply to the currents in fig. 1. He is cer. 
tainly wrong in this ; every telephone line ever heard of before Dol- 
bear's disvovery was subject to Ohm’s law. Perhaps Professor 
Wright may mean nothing more than that Ohm’s law does not apply 
to the modifications of -Bell’s system shown in figs. 2, 3, 4 and 5 (pp: 
60.61). But he is wrong even in this; all currents, no matter how 
brief, are subject to Ohm's law; although his application is more 
readily perceived in the case of what Professor Wright calls ** steady 
currents,” it is of course equally applicable to all currents, for a 
current can only exist when potential causes a flow of electricity in 
spite of the resistance of a conductor: and currents of charge are 
just as truly under Ohm’s law as any other. The main difference is 
that currents of charge are simply the flow of electricity from one 
part of an insulated body to another part of that body, while Pro- 
fessor Wright's “steady currents” are flows of electricity over a closed 
circult. 

Take figs. 2 and 38 (pp. 21, 22 complainants’ affidavits in reply 
for illustration. Here the electricity in the line (from G to C, fig. 
2, and the coil IC and line, fig. 3) is redistributed at every charge 
of the magnetic energy of the core. In’ one case (say an incréase 
of magnetic energy) it flows as far as it can be forced by that 
increase of energy towards the terminal C, and C becomes an elec- 
tric plenum; the electric pressure or potential in C and all the line 
being that of the plenum end of the coil IC. So long as this flow 
lasts there is a current of charge over the line. If the primary cir- 
cult were an open circuit and then suddenly closed, the current of 
charge in the secondary would begin as soon as any carrent passed, 
through the primary, and rapidly rise to its maximum and then 
rapidly fall to zero; and a reflux current would instantly follow 
restoring the equilibrium disturbed by the sudden magnetization of 
the core, the whole occupying a small fraction of asecond. The 
grounding of the free end of the coil I C, as in fig. 2, only slightly 
increases this current, and has very little effect upon the potential of 
the plenum end of the coil. On breaking the primary the sudden 
demagnetization of the core will cause a current of charge to flow 


over the line in the opposite direction, rapidly rising to its maximum 
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and then rapidly fall to zero; and a reflux current will instantly 
follow to restore the equilibrium. The outflow into G, fig. 2, in the 
latter case, and the inflow from G in the former case, being very l 
much less than it would be if both ends of the coil I C were 

gvrounded. 

In fig. 2 the variations of magnetic energy in the core conform of a 
course to the variations of current in the primary circuit which cause | 
them, and these variations of magnetic energy cause the potential of ‘| 
the coil and line and front plate of C to vary in like manner; and 
this varies the attraction between the two plates of C, and gives the 
front plate the necessary motions to cause air-waves like those which 
move the diaphragm of the transmitter, provided the potential be 
very high. The same statements are true of fig. 3. I have no t 
doubt that these variations of high potential like in form to the 
sound-waves (by which they are indirectly produced) are wholly 
new with Professor Dolbear, and that their precise action cannot be 
determined by reasoning from anything now known, but can only > 
be ascertained by repeated and excessively delicate experiments. 

In the Dolbear system a very great number of convolutions are 
necessary in the secondary coil, a very high potential being essen- 
tial. Consequently the two controlling elements in setting up a Bell 
line, a proper coil, with its internal resistance equalling the exter- 
nal resistance of the line, and proper grounds or a ring circuit (with- 
out both of which no practical Bell line can be constructed), are 4 
both wholly disregarded in the Dolbear system. | 

In fact, the generation of Dolbear’s variations of high potential is 
incompatible with the generation of Bell’s variations of current a 
strength; and both instruments cannot be made to do good work Ja 
in the same line, for the reason that the nearer right the line is for | 
one, the worst it is for the other. 

I have read Mr. Pope’s affidavit in rebuttal, and fully corroborate 


all he says about the experiment shown in figs. 1 to 9, both inclu- 


sive pages 21 to 25 complainants’ affidavits in reply; and also about 


fig. 9a. 
I have frequently tried the experiments fig. 11 (p. 26 complain- 
| ant’s affidavits in reply), and have never had the least difficulty in 
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getting perfect speech from the Dolbear receiver with 1,000,000 
ohm’s resistance in the line, as described by Mr. Cross. I have 
never been able to get speech from the usual magneto-receiver with 
anything like 1,000,000 ohms in the line as in fig. 11. I can get 


excellent speech with the Dolbear, with 1,000,000 ohms’ resistance 


in the line, with a coil of not over 3000 ohms. 


T ow M 
LINE. 


Fig. 1). 


The conclusions drawn by Professor Cross from this experiment 
seem to me radically wrong in one particular, for the resistance in- 
terposed between the end of the secondary and its terminal certainly 
would (and the experiments shows that it did) tend to “prevent the 
transmission of ‘electric pressure,’ just as a very small pipe be- 
tween a cylinder and a small vessel would prevent a sufficient flow 
of water into the small vessel from the cylinder, if its piston were 
forced down even with an enormous force but for a very short time; 
whereas if the pipe were larger, the pressure in the small vessel 
would instantly equal that in the cylinder. In both cases there is 
pressure—water pressure in one, electric pressure in the other, in 
both cases this pressure is to be exerted at a distant point; in both 
cases the fluid under pressure must flow to that point and fill up a 
small vessel there, the pressure in that small vessel being what does 
the work; in both cases the time is short during which the pressure 
is exerted on the fluid in the larger vessel, —the cylinder in one 
case, the coil in the other; and consequently in both cases if the 
flow be obstructed it will take a longer time to fill the small vessel. 

For the proper working of the Dolbear receiver the plate con- 
nected with the coil should vary its potential instantaneously with | 
the varying of the coil; and that is what happens unless there be 
an obstructien interposed between them. The resistance in. fig. 11 
is such an obstruction, and may be likened to an excessively small 
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pipe preventing the flow of water from a large vessel to a smaller 
one and back again. 

On page 28 Mr. Cross says that “the experiments Nos. 6, 7 and 
8 show that leakage, due to imperfect insulation, also affects the 
[Dolbear] apparatus seriously.” This is a mistake, as the apparatus 
is not appreciably affected by leakage, the “insulation resistance ” 
of any line fairly well constructed, being ample under the most un- 
favorable conditions. The results have been found excellent between 
Boston and New York with the Doibear apparatus, both in dry and 
wet weather. As to “insulation resistance,” theoretically it is more 
difticult, somewhat, to insulate the Dolbear line than the Bell; but 
the ordinary insulation resistance is abundant for the Dolbear line. 

The best line for the Dolbear system is a fine wire, with as little 
superficial area as is consistent with durability, for the reason that 
Dolbear utilizes variations of charge, and the great resistance of 
such a line is unimportant in his system; and this is as unfavorable 
a line for the Bell system as can be imagined, because of its high 
resistance. 

Until after Professor Dolbear’s discovery I never knew or heard 
of any Bell apparatus, except with a closed circuit; and it was Pro- 
fessor Dolbear’s discovery that led me to try the Bell apparatus 
without a closed circuit. Before Professor Dolbear’s discovery the 
only electric variations which were known as capable of use in the 
transmission of speech were ot low electro-motive force, namely, 
that suited to the low resistance in the line, and did their work by 
flowing through a helix to ground. The diagram annexed, fig. B, 
fairly represents these variations, the lower line indicating zero of 
potential and the second line the potential of the Bell currents; and 
these currents each varied in potential from maximum at the end of 


the coil to zero at ground. 
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Dolbear’s variations are represented in fig. B by the upper dotted 
line, but not quite fairly, as the distance from the base line should be 
multiplied many times, if the distance of the Bell line above the 
base line be taken as representing the electro-motive force of the 
Bell variations. The Dolbear line should be in such a diagram at 
least thirty times farther from the base line than the Bell line is. 

Fig. B fails to represent another vital difference between the va- 
riations used in the two systems. That difference is based upon the 
well-known fact that if magnetic energy be converted into electric 
energy, it may be converted into electric energy in which the dynamic 
property greatly exceeds the static, as in the galvanic current, or 
into electric energy in which the static property greatly exceeds the 
dynamic, as in lightning. A given magnetic energy can be con- 
verted into only a certain amount of electric energy ; but with one 
apparatus for converting it—an induction coil of say 500 convolutions 
—the dynamic can be made to greatly exceed the static, while with 


another apparatus for converting it—an induction coil of say 20,000 


convolutions—the static can be made to greatly exceed the dynamie. 
But the dynamic cannot be increased, except at the expense of the 
static; and the static cannot. be increased, except at the expensc of the 
dynamic ; for the electric energy is the sum of the two, and cannot 
exist in the absence of either. In a stroke of lightning the dynainie 
is at its minimum, while the static is at its maximum: in a current 
from one large cell the dynamic is at its maximum, and the static at 
its minimum. BGell’s system utilizes the dynamic, and it is physi- 
cally impossible to operate the Bell apparatus with the static; and 
in the best electric energy for the Bell the dynamic must far surpass 
the static. Dolbear’s system utilizes the static, and it is physically 
impossible to operate the Dolbear apparatus with the dynamic. In 
the best electric energy for Dolbear the static must far surpass the 


dynamic. 


HENRY C. BUCK. 


UNITED STATES OF AMERICA, 
DiIsTRICT OF MASSACHUSETTS, 


SUFFOLK, SS. Boston, April 29, 1882. 


Then personally appeared the above-named Henry C. Buck, and 
made oath that the foregoing affidavit, subscribed by him, is true. 
, Before me, 
[SEAL } WILLIAM A. COPELAND, 
Notary Public. 


[From pp. 399, 400 of the Record, Bell Telephone Company et 
al. v. Peter A. Dowd.| 


DEPOSITION OF CHARLES R. CROSS. 


Int. 34. What must a speaking telephone accomplish with refer- 
ence to the form of vibration in order to transmit articulate speech, 
or to transmit those peculiar qualities which distinguish one sound 
from another sound, when all are what are called of the same pitch 
aud loudness ? 

Ans. ‘The transmitter must take up from the air-particles motions 
which correspond to those of the air-particles themselves, and the 
receiver must reproduce these motions in all their complexity. 


Int. 35. What characteristics must an apparatus possess in order 


to be able to accomplish this? 

Ans. In an electrical speaking telephone the connection between 
the transmitter and receiver must be such that the latter shall not be 
acted upon merely at separate intervals, but the armature or other 
moving portion of the receiver must be constantly under the influ- 
ence of and guided by the variations in the electrical current caused 
by the motions of the armature or other vibrating portion of the 
transmitter; and this vibrating portion of the transmitter itself must 
be able to substantially take up the complex motions of the air-par- 
ticles which act upon it. Only in this way can the quality, as well 
as the intensity or other sounds, be reproduced, since not only the 
frequency of vibration but also varying amplitude, and especially 
the varying form, must be reproduced in order to reproduce the 
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quality called ‘‘articulation.” The electrical circuit of the instru- 
ment must always present an uninterrupted path by which the con- 
tinually varying current may travel from the transmitter to the 
receiver, that is, the circuit containing the battery or other source 
of electrical power, the transmitter, line wire, receiver and earth or 
return wire must always be closed. 


[From pp. 221-231 of the Record, Bell Telephone Company et al. 
v. Dowd. ] 


DEPOSITION OF EDWARD 8. RENWICK. 


Int. 32. I call your attention now to the sixth claim of the second 
Bell patent, namely, “ The combination, with an electric telephone 
such as described, of a sounding box, substantially as herein shown 
and set forth.’ Mr. H. B. Renwick at the foot of page 23 of the 
printed record, says of this cover or sounding box that it “encloses 
that end of the diaphragm which is farthest from the speaker at one 
end, or the hearer at the other, and thus prevents vibrations of the 
air, due to the noises in the room or other causes, from affecting the 
vibration of the diaphragm.” If there is any practical liability to 
undersigned vibrations of the diaphragm when it is not enclosed, is 
it liable to such vibrations to be produced from the side of the dia- 
phragm which is nearest to the speaker at one end, or the hearer at 
the other, as well as on.the side which is farthest from him? And 
if yea explain why. 

Ans. The diaphragm is liable to be influenced quite as much by 
undersigned vibrations or extraneous noises made at the side which 
is nearest to the speaker or to the hearer, as it is at the opposite or 
rear side. Because the speaking-tube E separates the speaker or 
hearer from the diaphragm, so that if the diaphragm is not protected 
at its face side by a cover, extraneous noises would pass to it all 
around the end of the speaking-tube nearest the diaphragm, which 
end is less in diameter than the coil of wire G at the back of the 
diaphragin, and therefore would protect the diaphragm or plate from 
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noises in front to a less extent than the intervention of the coil of 
wire G would protect it from noises in the rear of the plate or dia- 
phragm. 

Int. 33. It there is any practical liability to extraneous vibrations 
of the diaphragm, such as Mr. H. B. Renwick says the sounding box 
in the Bell patent protects the diaphragm from on the side farthest 
from the speaker or hearer, what is it in the said patent which pro- 
tects the diaphragm from such extraneous vibrations on the other 
side ? : 

Ans. It is the square piece of wood which, in the telephone | 
represented at figs. 1, 2 and 3 of the said Bell patent, covers the | 
front or face of the diaphragm, and is perforated only by a hole in 7 
which the end of the speaking-tube E is inserted. This front board 
covers the front of the diaparagm, and protects it from all noises or { 
vibrations in front, except the sounds which are purposely applied 
through the speaking-tube E. XY 

Int. 34. Assuming for the present that there is practical advantage : 
in covering the diaphragm with a so-valled sounding box which pro- 
tects it from extraneous vibrations, will you state whether you find, 
in any of the instruments testified as used by Mr. Gray prior to the 
Bell patent, the combination with an electric telephone (having an 
electro-magnet and a plate of inductive metal or its equivalent as 
mentioned in Bell’s third claim) of a sounding box which protects | 
the diaphragm or its equivalent from such supposed extraneous vibra- é 
tions? And if so, specify the instrument, and explain its similarity 
in this respect to the Bell arrangement. 

Ans. If the covering with the so-called sounding box includes the 
covering of the rear side only of the diaphragm or plate, then I find 
that substantially the same covering or box is found in the “ Defend- 
ant’s Exhibit Diaphragm Box Magnet Receiver.” This instrument 
contains an electric telephone such as is described in the said Bell 
patent No. 186,787; that is, an electric telephone composed essen- st 
tially of an electro-magnet and a plate of iron supported in front of ‘¢ 
the said electro-magnet at a short distance from the poles or core 
thereof, the magnet within the box being such electro-magnet, and 
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the perforated head of tin-plate or tinned iron being the plate of iron 


capable of inductive action. 

The covering in this defendant’s exhibit is formed by the cylindri- 
‘al wall of the box and the wovoden head thereof, which protect the 
rear side or back of the induction plate from noises or vibrations 
which are produced at that side of the instrument. 

The said Bell patent, as before stated by me, contains the state- 
ment that “in lieu of Plate A’ (the induction plate) “in above fig- 
ures’ (which are all the figures represented in the drawings of the 
patent), “iron or steel reeds of definite pitch may be placed in front 
of the electro-magnet O. . . , which statement, as previously ex- 
plained, by me under division fifth of my answer to interrogatory 30 
amounts in substance to a statement that the patentee considers two 
or more steel reeds, when placed in front of one electro-magnet, as 
a substitute or equivalent for the induction plate A; and therefore, 
as I understand the patent, this substitute is included by the language 
of the claims. ‘Therefore lam of opinion that the ‘Defendant's Ex- 
hibit Gray’s Two-octave Transmitter” contains in substance the com- 
bination with an electric telephone (having an electro-magnet and 
the substitute or equivalent mentioned in Bell’s patent for a plate of 
induction metal) of a sounding box which protects the equivalent or 
substitute for the diaphragm from the supposed extraneous vibrations 
mentioned in the question. in the case of this defendant's exhibit, 
each of the electro-magnets corresponds with that required by the 
said claim; and each set of two or three steel reeds of definite pitch, 
which are placed in front of one ot those electro-magnets, corresponds 
with the substitute or equivalent for the induction plate A mentioned 
in the sentence of the said Bell patent above referred to by me. In 
this defendant’s exhibit, also, there is a cover or sounding box, which 
covers each electro-magnet, and each set of reeds, which is combined 
with one electro-magnet and protects these reeds (which, according 
to the said sentence of the Bell pateut, are a substitute for the indue- 
tion plate) from the action of extraneous vibrations. When the 
cover is closed, these Bell substitutes or equivalents for the induction 
plate are protected from such extraneous vibrations both in front and 


rear. When the cover is raised so as to be upright, it protects the 
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said Bell substitutes for the induction plate from extraneous vibra- 


tions made at their rear. 

Int. 35. Do you believe that there exists in practice any such lia- | 
bility as Mr. H. B. Renwick says the sounding box in the Bell patent 
provides for, namely, liability of the diaphragm, either at the end 
farthest from the speaker or hearer, or at the end nearest to him, to 
have its designed vibrations affected by undersigned or extraneous 
vibrations, “due to noises in the room or other causes”, and will 


you describe any practical observations you have made for the pur- 
pose of testing your judgement upon this matter ? 

Ans. Ido not believe that in practice any such liability exists. 
I have experimented with two forms of Bell telephone; which I was 4 
informed were manufactured by the Bell Telephone Company, such 
experiments being made by me in company with Mr. William M. 
Goodridge and Frank L. Pope. The experiments were made in a a 
noisy locality, the instruments being tested with and without the | 


covers, and both as transmitters and receivers. With one form of 


instrument I could not distinguish any difference in either the dis- 
tinctness or loudness of the sounds transmitted or received, whether 
the cover was on the instrument or removed from it. With the 
other form of instrument I could not distinguish any difference what- 
ever in any trial but one, in which both the mouthpiece and cover, v, 


or plate in front of the metallic plate, were removed, as well as the 


entire covering in the rear of it. With the instrument in this condi- . 
tion, and used as a receiver, the articulation was materially more 1 
distinct without any cover in the rear of the metallic plate than when » 
the cover at that side was in place. zy 
; 
Int. 36. Coming now to the seventh claim of the second Bell pat- ~ 
ent, namely,“In combination with an electric telephone, as herein | 
described, the employment of a speaking or hearing tube for convey- 
ing sounds to or from the telephone, substantially as set forth’; this 
speaking tube, which is marked E in the patent, Mr. H. B. Renwick ‘ 
says, in his opinion, ‘really means the tubular orifice through which { 
the sound-waves are sent, in connection with the chamber at the end 
of that orifice where the sound-waves act upon the diaphragm.”’ i. 


State whether you think that the speaking-tube E really includes the 


square plate or board; yet, in the case of each of said substitutions 
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chamber, being, as I understand it, the space between the front face 
of the diaphragm and what you have spoken of as a part of the 
sounding box or cover, within which space the vibrations of the 
diaphragm take place. 

Ans. In my opinion the speaking-tube E mentioned in the patent 
does not include the chamber referred to, because the chamber is not 
what would be commonly called or understood as any part of a tube, 
and because there is no statement or suggestion in the patent that 
the speaking-tube mentioned includes the square piece of board into 
which its end is inserted, and whose inner side forms a shallow 
square chamber in front of the plate or diaphragm. Thus, the only 
language that I have found in the patent in relation to the speaking- 
tube are the tollowing sentences: “E represents a speaking-tube by 
which sounds may be conveyed to or from the plate A ”’, “for con- 
venience of operation through the speaking;tube E”; “to listen to 
his telephone preferably through the speaking-tube E”’; “to convey 
an articulate message it is only necessary for an operator to speak 
in the neighborhood of his telephone, preferably through the tube 
E’'; lastly, the words in the claim, the employment of a speaking 
or hearing tube for conveying sounds to or from the telephone. ” 
The drawings show the letter E placed upon the tube only; and, in 
the absence of any special description to the contrary, I understand 
the speaking tube referred to is that tube, and does not comprehend 
the plate or board to which it is attached, which, so far as the tube 
is concerned, is simply a means for holding it in place, and might, 
according to my understanding, be replaced by any other suitable 
device for that purpose without changing substantially the character 
of the speaking-tube described, or its combination with the tele- 
phone. If, for example, the said plate or board should be removed, 
and a narrow bridge straddling the plate, or a single arm projecting 
from one side of the plate A to the end of the speaking-tube, should 
be employed in the telephone represented at figs. 1, 2 and 3, the 
combination recited in the said seventh claim would, in my opinion, 
exist as certainly as it does in the instrument constructed with a 
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there would be no enclosed chamber of the front side or face of the 
induction plate or diaphragm A. 

Int. 37. Assuming that the chamber forms no part of the speak- 
ing-tube, will you refer to the Bell patent of 1876, and say whether 
you find there substantially the same speaking-tube to speak through 
or listen through, in combination with a diaphragm, towards which 
vibrations produced by vocal sounds are directed, or from which 
they are received ? 

Ans. Whether I do or do not, depends upon how much or how 
little is understood to be comprehended by the term “ speaking-tube.” 
If, for example, the term “speaking-tube” is understood to compre- 
hend what is commonly termed a mouthpiece, by means of which 
sounds spoken into it are prevented from spreading laterally and are 
thus concentrated, then I find that the transmitting instrument rep- 
resented at fig. 7 of the Bell patent of March, 1876, has in the cone 
A ( which, as stated in the said patent, “is used to converge sound- 
vibrations upon the membrane’) substantially such a speaking-tube. 
And in like manner I find that the cone L of the receiving instru- 
ment of the said Bell patent of 1876 is such a tube for listening. If. 
on the other hand, the term ‘“ speaking-tube” be employed in the 
ordinary acceptation in which it is generally used, that is, to denote 
a pipe of considerable length in proportion to its diameter, for the 
purpose of conveying sound, then I should be of opinion that a 
mere mouthpiece or earpiece such as are represented at fig. 7 of the 
Bell patent of 1876 would not amount in substance to such a speak- 
ing-tube. 

Int. 38. Will you refer now to the description and drawing of 
the Reis telephone on pages 207 and 258 of Ferguson’s “Hlectricity,” 
and state whether you find there a speaking-tube, and whether with 
or without a chamber, for the purpose of conveying vocal sound to 
a diaphragm for the purpose of the electrical transmission of such 
sound, the tube or tube and chamber performing ‘the same office, 
with reference to that diaphragm, as is done in the case of the Bell 
patent of 1877? And _ state, in connection with your answer, 
whether or not, and why, you agree with Mr. H. B. Reuwiek where 
he says, beginning at foot of page 46 of the record, “ The box of 


Reis is so great in capacity, and extends so far downwards below 
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the diaphragm, that it will not act practically to concentrate the 
effect the air-undulations upon the face of the diaphragm,” &c. 

Ans. I find in the said Reis telephone, described in Ferguson’s 
work, a speaking-tube, namely, the short straight, cylindrical tube 
between the mouthpiece M and the wooden box A. I also find that 
in said Reis telephone the said speaking-tube is used in connection 
with a chamber for the purpose mentionea in the question, such 
chamber being the interior of the box A, and the diaphragm being 
the piece of the bladder 8, which closes the large hole at the top of 
the said chamber. | 

I do not agree with the opinion expressed by Mr. H. B. Renwick, 
as stated in the question, for the following reasons: The drawing 
shows that the speaking-tube, extending from the mouthpiece M to 
the box A forming the chamber, inclines downward or in a direc- 
tion away from the said diaphragm ; consequently, the tube directs 
the sound waves away from the diaphragm. If, under such cireum- 
stances, the sides and bottom of the chamber should be removed 
and a skeleton support for the diaphragm should be substituted in 
their place, the sound-waves would be permitted to escape laterally 
and downward, and a large portion of their force would not act 
upon the diaphragm. Whereas, when the sides and bottom of the 
box or chamber A are in place, as represented in the drawing of the 
Reis telephone, the sound-waves are confined, and must of neces- 
sity operate with greater force upon the stretched membrane or 
diaphragm than they would if the sides and bottom of the box were 
removed. 

Int. 39. Mr. H. B. Renwick says, at tho top of page 26 of the 
printed record, with reference to the speaking-tube E, that the 
chamber in front of the diaphragm “is absolutely essential in order 
that the tubular part of the contrivance may convey the sound-waves 
to the diaphragm.” What is your opinion as to the importance of 
the chamber, or as to the importance of the mouthpiece as to the 
matter of disti:ct and loud speaking or hearing; and what, if any 
experiments have you tried bearing upon this question, and with 
what results ? 

Ans. Some of the experiments before referred to by me in my 
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answer to question 35 were made with the mouthpiece and front of 
the box in their places, so that whatever chamber was formed by the A 
front of the box existed in the instrument. Others of the experi- 
ments were made with the same instrument, with the mouthpiece 
removed, and so much of the front of the box as covered with the 


metallic plate also removed; so that no enclosed chamber existed in 
front of the metallic plate. I was not able to perceive any differ- 
ence either in distinctness of articulation or the loudness of the ‘“ 
tone. either transmitted or received, when the instrument was in 
two different conditions, from which I infer that neither the mouth- 


piece nor the chamber in front are essential. If a tubular mouth- 


piece with a speaking-tube be used in order to convey sounds from a 
distance to the metallic plate or diaphragm, then some device must, 
of course, be employed to hold the end of the speaking-tube to the 
diaphragm or plate; but in my opinion a chamber in front of the 
diaphragm is not essential for this purpose, and a-narrow bridge 


straddling the diaphragm, or an arm for the purpose of holding the 


end of the tube, would, in my opinion, answer all practical purposes. 

Int. 40. You spoke of the room where these experiments and the 
other experiments mentioned today were tried as a noisy room, 
Please tell us something more about it, tending to show whether it 


Was or was not a room the conditious of which would furnish a 


severe test of the telephone apparatus used there. 
Ans. The transmitting and receiving instruments were in two 


rooms of the shop of the Western Electric Manufacturing Company 


on New Church Street in this city, close to the lowest station of the 


Metropol:tan Elevated Railroad Company, where trains are contin- 
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ually arriving and departing, and where, consequently, there is not 
only the rumble of the trains in motion, but the noise of escaping 
steam from the locomotives and of the compressed air from the air 
brakes is heard almost continuously, in addition to the noise of the 
earts on the street. 

Int. 41. What do you think is the use of the chamber in front of 
the diaphragm in the Bell Patent of 1877, and also in the defendant's 


telephones ? 
t« 


ray “ 4 4 
Ans. ‘The chamber itself, so far as my experiments inform me. or + 
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my judgment, is of no practical value for the purpose of confining the 
sound. ‘The plate which forms the chamber serves as a holder for 
the end of the tube, and for this purpose might be replaced by any 
kind of a skeleton device, such as an arm, bridge or spider, which 
would hold the tube in place. The said plate also acts as a cover to 
keep out dust, and when used for this purpose, it should net bear 
upon the diaphragm, so that a slight chamber or space between the 
cover when used and the front of the diaphragm is required to pre- 
vent the contact of the cover with the diaphragm. 


Int. 42. Have you made any experimental use of any of the com- 


mon receivers testified as used by Mr. Gray in 1874 or 1875, show- 


ing whether, either for the purpose of talking or listening, the dia- 
phragm by itself, without either chamber or speaking-tube, is satis- 
factory and sufficient ? 

Ans. In conjunction with Mr. William M. Goodridge, I made a 
number of experiments with the following common receivers, testi- 
fied as used by Mr. Gray at the date mentioned, namely, * Defend. 
ant’s Exhibit Gray’s Resonant Box Magnet Receiver,” ** Defendant’s 
Exhibit Diaphragm Box Magnet Receiver,” “ Defendant’s Exhibit 
Gray's Concave Metallic Diaphragm Magnet Receiver,” each of the 
said exhibits being used to receive musical tones from vibrating reed 
transmitters, and to receive articulate speech In connection with an 
Edison carbon transmitter at the transmitting end of the line. In all 
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listening or as receivers, and in some of the experiments plain dises 


of the said ex >eriments the exhibits were used for the purpose « 


of sheet-metal were employed in connection with the magnet, such 
dises being similar to the solid head of the tin box of * Defendant's 
Exhibit Gray’s Resonant Box Magnet Receiver,” without either the 
cylindrical wall or the perforated cover of the box. The experiments 
showed me that the plain dise by itself, without either chamber or 
speaking-tube. is, when used in connection with an electro-magnet 
satisfactory and snfficient to enable either musical tones of different 


pitches or speech to be made distinctly audible to the listener. 
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DEPOSITION OF AMOS E. DOLBEAR. 


Direct Examination by J. E. Maynapier, Esq., of Counsel for 
Defendants. 


Int. 1. What is your name, and are you one of the defendants 
in this case? 

Ans. Amos Emerson Dolbear; I am. 

Int. 2. What has been your occupation for several years past ? 

Ans. Ihave been professor of physics for the past nine years at 
on Tufts College. 
Int. 3. Please state what physical laws are concerned in the 


transmission of sounds. 
84 
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Ans. Physically, sound consists in all cases of such vibratory 
motions as are competent to produce the sensation we call hearing. 
There must therefore be some means for producing such vibrations, 
and some means for transmitting them. As to production, some 
body must be made to move in a proper way, which, of course, 
requires the expenditure of energy upon the body which is to move. 

Generally, the appropriate movement is a vibratory one, and then 
the energy is known as vibratory, or the energy of vibration. 

If this vibrating body is in connection with another body possess- 
ing elasticity, the latter will receive and transmit throughout its mass 
that same vibratory movement. 

For example, when I speak I expend energy upon the vocal 
organs. The air in the passages leading from the vocal organs is 
made to vibrate because in contact with them, and thus the vibrating 
movement is propagated outwards in every direction, and is rapidly 
dissipated. 

If I permit the air vibration to fall upon a sheet of paper near my 
mouth the paper will be made to vibrate, and a string or wire may 
receive the vibrations of the paper and transfer them to the distant 
end, where they may be again given up to the air and so reproduced. 

The string telephone is a familiar example of such transmission 
and reproduction. The energy which may be called physiological 
at first is transformed into vibratory mechanical energy in the vocal 
organs and is easily dissipated in free air, but when expended upon 
the tympanum of the string telephone is concentrated upon the wire 
by which it is transferred as vibratory molecular energy which is 
again transformed into a mechanical and then to an aerial vibratory 
energy at the receiving end. 

Sound may be transmitted without any change of medium, and 
this may be called direct transmission as distinguished from any 
method involving a change in the medium; but if by transmission of 
sound is meant the production in an indirect way of air vibrations in 
one body of air, similar to those produced in another body of air by 
employing the energy of the latter to produce the former, then the 
string telephone would be a type of all means for accomplishing 
that; for the energy of certain air vibrations is spent upon a device 
which may be called a transmitter, the function of which is to trans- 
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mit that energy with as little change as possible to a second device, 
the connector or transferrer, the function of which is to transfer to 


™ its farther extremity the energy it has received from the transmitter 


with as little change as possible, and then todeliver to a third device 


called a receiver, whose function is to produce undulations in the 


second body of air similar to those produced at the transmitter. 


Int. 4. In all cases of the transmission of sounds, upon what does 

the perfection of result depend so far as concerns the closeness of 
‘ resemblance between the sound-waves set up by the receiver and 
those which actuate the transmitter? 

Ans. A perfect transmitter must have the ability to receive and 
transmit to the connector either directly or by transformation every 
variation in the mechanical energy of the sound-waves, however mi- 
nute. The perfect transferrer or connector must have the ability to 
receive and transfer to the receiver the energy supplied to it by the 
transmitter without change, and the perfect receiver must be able to 
receive the energy supplied to it, and transform it into air vibrations. 
The energy of the sound-waves must be transformed as a condition 
of transference. Such transformed energy must have all the suc- 
cessive changes that characterize the original energy if it is to be 
employed to produce energy like the original energy. For example, 
suppose I wanted to transmit sound by heat. The original sound 
vibrations must so act upon a device as to generate heat, or to con- 
trol a source of heat so that the heat generated or controlled shall 
correspond in all its successive changes with the successive changes 
constituting the original sound-waves. There would then have to be 


provided a conductor of heat as a transferrer, and for a receiver a 
device capable of receiving and transforming the varying heat energy 
received and transforming it into air vibrations. If in this case 
there was no loss or other transformation than I have mentioned, the 
air vibrations at the receiver will be in all respects like the original 
vibrations. Or, suppose I wanted to transmit light telegraphically ; 
the radiant energy must act upon a device capable of transforming 
the radiant energy into electrical energy, which must be similar in 
a form to the vibrations of the radiant energy. A suitable conductor 
must then be provided to transfer the electric energy to another de- 
vice capable of. transforming the electric energy supplied to it into 
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radiant energy, which corresponds in all its successive changes to the 
successive changes of the electric energy supplied to it. 

Int. 5. In what you have just said about the transmission of light 
telegraphically, do you think you have invented or discovered any 
method of or apparatus for transmitting light telegraphically ? 

Ans. No, I have not described or discovered or invented any 
method or apparatus for transmitting light telegraphically ; nor do I 
know of any method or apparatus for accomplishing that end. I 
have not described the art of transmitting light. I have only 
described the conditions upon which the art must be founded. The 
conditions are such as belong in the well-known domain called “the 
conservation of energy,” which must be followed in all cases involv- 
ing energy. 

{ni 6. Referring to your fourth answer, where you speak of the 
perfect receiver, you seem to me not to have finished that part of your 
answer, as under your definition the receiver which made any sort of 
air vibrations might, I think, be included. Please refer to that part 
of your answer, and make it more full, if you think it important, 
upon reconsideration. 

Ans. ‘The perfect receiver transforms the energy it receives into 
air vibrations, the successi: e changes in which correspond with the 
successive changes of the energy supplied to it. Otherwise the pro- 
duced sounds would not be similar to the original ones. 

[Noon recess. | 

Int. 7. Are you familiar with the Letters Patent No. 174,465, 
dated March 7, 1876, granted to A. Graham Bell, upon which this 
suit is based ? 

Ans. Lam. 

Int. 8. Please examine Fig. 5 of the drawings of that patent, and 
state what method of transmitting sounds is practised when that ap- 
paratus is used. 

[ Objected to as immaterial. |] 

Ans. In this method the mechanical energy of a vibrating body 
cis transformed into magnetic energy, the corresponding changes 
in which are the same as those of the body c. Such magnetic energy 
is again transformed into electric energy, which is transferred by the 
conductor eg to a receiver, where it is transformed into magnetic 
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energy, and that into mechanical energy in the body h, so that the 
body / duplicates in a more or less perfect way the mechanical mo- 
tion of the body c. 

Int. 9. What was the state of the art before 1876 as to the use 
of two electro-magnets, the coils of which were in the same circuit, 


the motion of the armature in one giving rise to corresponding 


motions of the armature of the other? 

Ans. That arrangement was well known and had been for thirty 
years; it being found in an old telegraphic device invented by 
Gauss and Weber in 1835 or 1836, fully described on pages 
416-420 of this book, “ Electricity and the Electric Telegraph, by 
George BL. Prescott. With Illustrations. Fourth edition. New 
York: D. Appleton & Company, 1881.” 

[ Complainants object to the attempt to use a book printed in 1881 
to prove the state of the art before Mr. Bell’s patent of 1876. 

Defendants’ counsel states that the book is not to be used for that 
purpose, but simply to make clear what the witness means by the 
Gauss and Weber method, and that copies of publications prior to 
1876 will be put in evidence at some future time. ] 

dnt. 10. How did this method of Gauss and Weber differ in sub- 
stance from the method practised ‘in using the apparatus shown in 
Fig. 5 of Bell’s 1876 patent? 

Ans. Inthe Gauss and Weber the mechanical energy applied 
that was converted into magnetic energy was without the periodic 
motion which belongs to the body ¢ in this method, —Bell’s method, — 
and likewise in the Gauss and Weber receiver the body to receive 
the mechanical energy in the place of the body / in the Bell method 
did not have a periodic motion or vibratory movement of its own 


capable of producing a sound in the Gauss and Weber method, as it 
has in this Bell method. 

Int. 11. Of what utility is that method practised in using the ap- 
paratus of Fig. 5 of the Bell patent of 1876? 

Ans. Idon’t know that it has any utility. It seems to be capa- 
ble of transmitting and reproducing one particular kind of move- 
ment, or a sound of a particular pitch, but with very much lessened 
strength — too weak to be useful. 

[ All of the answer after the first sentence objected to, as it does not 
85 


or 
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appear that the witness has any knowledge or means of knowledge on 
the subject. | 

Int. 12. I did not intend to confine you in my question to the 
crude apparatus shown in Fig. 5 of Bell’s 1876 patent, but desired to 
get your opinion as to the utility of the method, namely, the transfor- 
mation of the energy of a vibrating body, such as a tuning fork, into 
magnetic energy, the successive changes in which copied the succes- 
sive changes of the mechanical energy in the tuning fork; trans- 
forming such maguetic energy into electric energy ; transferring that 
to a receiver, and there transforming it into magnetic energy again, 
and finally transforming that magnetic energy into vibrations capable 
of producing sound-waves, like those produced by the first vibrating 
body. 

Ans. It is evident that I misconstrued the former question, for I 
supposed it referred to this specific device shown in Fig. 5 of Bell’s 
1876 patent. With a better understanding of the question I should 
say that the method might be of very great utility. 

Int. 18. Please state what method is practised in using the ap- 
paratus shown in Fig. 7 of Bell’s patent of 1876. 

Ans. It is substantially the same method as in Fig. 5; the dif- 
ference being only in this, that the energy operating to vary the 
magnetism is the energy of air vibrations in Fig. 7, while the energy 
to operate the corresponding part in Fig. 5, is energy imparted to 
c by a blow or by a violin bow, or anything to set ¢ in vibration. 

The amature cin Fig. 5 is therefore capable of but one rate of 
motion, while armature c in Fig. 7 may receive any rate of motion, 
and is therefore adapted to transmit and reproduce any such motion. 
I don’t think that I can add anything to that. 

Int. 14. I don’t think you have been quite full enough in your 
description of the method practised when the apparatus in Fig. 7 is 
used. Please describe it without reference to any other method. 

Ans. I don’t think I know what you mean. 

Int. 15. You described it in your thirteenth answer, by reference 
to the method practised when Fig. 5 was used. I shall be obliged 
if you will now describe the method practised when Fig. 7 is used, 
without reference to any other method, as I want, upon the record, 


“ 
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a clear description of the method practised when Fig. 7 of the Bell 


1876 patent is used. 


[ Objected to vf it is intended to put a construction upon the word 


“ method” in the fifth claim, because its meaning ts to be learned by the 


Court from the specification, and not from the opinion of an expert. ] 


Ans. In Fig. 7 the mechanical energy of vibration of armature c 
is made to vary the magnetic energy of electro-magnet 4, which, in 
turn, gives rise to a varying current of electricity in the circuit E, 
e, g, which electricity is transferred through e to /, where it varies 
magnetic energy inf, and that induces mechanical motion in arma- 
ture 2. ‘The steps are the same as in Fig. 5. 

Int. 16. What is the energy which is transformed into the 
mechanical energy of the armature c, and into what is the mechanical 
energy of armature / transformed in the use of the apparatus shown 
in Fig. 7? 

Ans. The transmitting armature c is actuated by the energy of 
impact of air vibrations at a, and the energy of receiving armature / 
is transformed into air vibrations similar to the continuous changes 
in magnetism of electro magnet /. 


[ Adjourned. | 


Boston, May 5, 1883. 
[ Present: Counsel as before. | 
Int. 17. What is the novelty of that method described in Bell’s 
1876 patent practised when the apparatus of Fig. 7 of that patent is 
used ? 


Ans. ‘The novelty consists in the employment of the energy of 


air vibrations to vary magnetic energy; or, to say it in another 
way, it consists in the conversion of the energy of air vibrations into 
corresponding magnetic energy, the consecutive changes in which 
correspond to the consecutive changes of the air vibrations which 
are operative; the transformation of such varying magnetic energy 
into corresponding electrical changes in an electric current and that 
varying current into magnetic changes in the receiver, which in 
turn is transformed into vibratory motions corresponding to the 


ry 


consecutive changes in the magnet of the receiver. 
Int. 18. So far as you know or have any reason to believe, who 
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invented this method, and what is its importance or utility as com- 
pared with prior methods for the transmission of sound ? 

Ans. I believe this method was invented by Prof. Bell. It was 
a new method and of the very highest importance as compared with 
any other methods for the transmission of sounds, for it was avail- 


able in positions and under conditions where the use of the string 


telephone was impracticable, and it overcame the difficultes which had 
been met in the Reis system ina highly ingenious and effective man- 
ner, and rendered the transmission of speech possible on a commercial 
scale, and therefore it was a method of the highest degree of impor- 


tance. 

Int. 19. What, if anything, is there in the Bell patent of 1876 
which describes or suggests or in any way hints at the employment of 
the energy of sound-waves to directly vary electric energy ? 

Ans. Ido not think there is anything in that patent that hints as 
to the employment of air vibrations to vary an electric current. 

Int. 20. What was common knowledge before the year 1876 
concerning the employment of the energy of air vibrations to directly 
vary the electric current? 

Ans. It has been a matter of common knowledge for twenty 
years that air vibrations could be made to vary electric energy, and 
in the device known as the Reis telephone means are employed to 
effect that end. Various publications in several languages give 
description, and some of them figures, of that apparatus, so that it 
may fairly be said to be a matter well known before 1876. 

Int. 21. Who, so far as you know, is the inventor of the first 
electric telephone? And please explain fully the method practised 
when that telephone is used. | 

| Objected to as immaterial, because this suit relates to electric 
speaking ¢elephones. | | 

Ans. If by telephone is meant a device capable of producing at 
a distance, by means of electricity, a sound or a succession of sounds 
capable of interpretation, then the common Morse telegraph may be 
cited as an example, for the receiver, which is called a sounder, 
produces a sound and follows the movements of a transmitter, which 
is called a telegraph key ; so that the sound of the sounder reproduces 
in time and space the movements of the key. If, however, by “ tele- 
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phone” is meant a telephone capable of reproducing speech at a dis- 
tance by means of electricity, then the device invented by Reis, a 
German, in 1860 or 1861, was the first, so far as I know, which was 
actually made, although others had proposed and pointed out in a more 
or less perfect way the conditions involved in such an attempt. In the 
invention of Reis there was developed a method in which the energy 
of air vibrations was made to vary the energy of an electric current, 
which electric current varied the magnetic energy of an electro- 
magnet, which in turn was converted into air vibrations similar in 
their successive changes to the successive changes in the magnetism 
in the electro-mugnet. 

This method was new at that time with Reis, I believe, so far as the 
actual structure of apparatus involving that method was concerned. 

But that method had before been proposed by a man named Far- 
rar, of Keene, N. H., who was not able to devise the apparatus 
essential for carrying it out. 

[ Complainants object to all the statements of the witness concerning 
alleged works and alleged thoughts of Reis and Farrar, inasmuch as 
it does not appear that the witness has any personal knowledge on the 
subject, and inasmuch as he has not referred to any publications be- 
fore 1876, setting forth anything on the subject; and further objects 
to any reference to the person referred to as Farrar, because no such 
person is named or set up in the unswer.] 

Int. 22. Please compare the Reis method with the Bell method, 
in which the energy of the air vibrations is utilized, stating the prac- 
tical difficulties incident to the use of the former method, and stating 
how they are overcome by the Bell method, and also explaining as 
far as may be necessary the scientific laws involved. 

[ Sume objection. | 

Ans. In the Reis method the air vibrations so act that their energy 
serves to vary the resistance in an electric circuit which has in it the 
instrument called the receiver, and as the strength of an electric 
current traversing a circuit depends upon the resistance in the whole 
of that circuit, the greater the distance between the transmitter and 
the receiver the less will be the current strength, and consequently 
the less will be the energy which can effect the receiving maguet. 
This is in accordance with what is familiarly known as Ohi’s law, 
86 
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and, therefore, on that ground the efficiency of that method is very 
limited, while in the Bell method the air vibrations so act as to vary 
magnetic energy, which condition makes it possible at once to 
employ currents of electricity whose variations in strength may 
very greatly exceed those that are possible in the Reis method, and 
hence with the Bell method the distance to which it is possible to 
transmit speech exceeds anything possible with the Reis method. 

[ Complainants renew the same objection, and further objects that 
the answer assumes Mr. Bell’s “method” to be something entirely 
different from that which is stated and claimed in his patent, and 
particularly in the fifth claim. | 

[ Noon recess. | 

Int. 23. Do you regard the Bell method as the first in which the 
energy of air vibrations was transformed Into magnetic energy? If 
not, what was the older method ? 

[ Last clause of the foregoing objection repeated. | 

ans. Ido not regard the Bell method as described, as being the 
first to transform the energy of air vibrations into magnetic energy. 
The same thing had before been done by Dr. Wright of Edin- 
burgh, I believe. 

Int. 24. Please explain the Wright method just referred to by 
you; but state first in what publications it is described. 

Ans. The method to which I alluded is given in a book upon 
electricity by R. M. Ferguson, published in London and Edinburgh 
in 1867, pages 257 259. 

The method employed by Dr. Wright was the utilization of 
sound-waves to vary magnetic strength, the said varying magnetic 
strength being converted into corresponding electric energy, such 
electric energy afterwards being converted into air vibrations. The 
electric energy, which was originated by the varying magnetic 
energy, possessed the property, which was well known, of effecting 
what is called a disruptive discharge in air, and as every such dis- 
ruptive discharge in air is accompanied by sound, it follows that a 
rapid succession of such discharges will produce a continuous sound, 
the pitch of which will depend upon the number of discharges per 
second. In order to produce such a discharge, it is essential that 
the electricity shall have a very high electro-motive force, and that 
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there shall be the possibility of such accumulation at the terminal of 
a conductor as to permit accumulation instead of conduction, as in 
an ordinary conductor. The electricity that is to do this kind of 
work must therefcre be different in character from that ordinarily 
provided for electric con luction, and is particularly well adapted to 
necomplish that end when it originates from a succession of magnetic 
changes as is found in Wright’s method. 

[Answer objected to unless the books referred to are produced, and 
the same, or copies of the passages referred to, put in evidence. | 

Int. 25. Please explain the substantial differences between this 
method of Dr. Wright and the method of Prof. Bell. 

Ans. In the method of Prof. Bell the energy of air vibrations is 
converted into the energy of magnetic variations, which, in turn, is 
again converted into electric energy of varying strength, which elec- 
tric energy is transferred and transformed into varying magnetic 
energy, which is again transformed into air vibrations, the latter of 
which conform, in all respects, to the successive changes in strength 
of the magnet. 

In Dr. Wright’s method, the energy of air vibrations causes varia- 
tions of magnetic energy, which, in turn, gives rise to electric energy 
possessing extremely high electro-motive force, and which electric 
energy is employed to produce sound in air by electric dischage. 

The electric discharges, however, as they occur, being the result of 
electric accumulation at the receiver, therefore do not correspond 
with the variations of electric energy which produce them. For this 
reason, with the Bell method, it is possible to transmit speech ; 
while, with the other, it is impracticable. 

_ [Same objection as to Int. 22.) 

Int. 26. Where the sound is produced by electric accumulation 
and discharge, as in the Wright method, what, if anything, is there 
in the sound produced to represent the minuter variations in the 
energy of the air vibrations acting upon the transmitter ? 

Ans. As the discharge can only occur when the difference of 
potentials between the acting parts has arisen to a certain height, it 
follows that all the variations, small and large, will only accumulate 
their energy upon the receiver until enough energy with sufficient 
potential has been accumulated as is necessary for a discharge under 
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such conditions. The minuter variations of energy will, in this 
‘ase, not appear in the produced sounds, It is, therefore, not adapted 
to the transmission of specch; while in the Bell method the con- 
ditions are admirably well adapted to that end. 

[ Same objection. | | 

Int. 27. What method is now in common use? 

Ans. The Bell method is in common use. 

Int. 28. Please describe your method. 

Ans. My method is the conversion of the energy of air vibra- 
tions into corresponding magnetic variations, and these magnetic 
variations into corresponding electric variations of high electro- 
motive force, and the transformation of that electric energy into 
sound vibrations corresponding in all their consecutive changes with 
the changes in the high electric potential which produces them. 

Int. 29. To whom are you indebted for any of the steps of your 
method ? | 

Ans. For the step in my method for utilizing the energy of air 
vibrations for varying an electric current in order to vary magnetic. 
strength, I am indebted to Reis; and for the means to convert 
magnetic changes into corresponding electric changes, to a con- 
siderable number of physicists, — Faraday, Henry, Ruhmkorf, 

Ritchie and others, — who showed the proper conditions for obtaining 
electricity of high potential by means of magnetic changes. Beyond 
that Iam not indebted to any. 

Int. 30. Why did you omit Dr. Wright in your last answer? 

Ans. Because he in his devices employed a part of Reis’s method, 
with well-known other devices, the principles in which were not in- 
vented or discovered by Dr. Wright. If, however, indebtedness 
means that I employ similar devices to those of Dr. Wright, subse- 
quent to him, then Iam indebted to Dr. Wright, because he com- 
bined the Reis transmitter with an induction coil before I did. 

Int. 31. Please state what had been done, if anything, and what 
was known as to the use of variations of electric potential for any 
practical purpose before your discovery of your method? 

Ans. Iam not aware that the variations of electric potential were 
directly employed for any practical purpose other than in electrical 
measurements and in laboratory experiments before my discovery 
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that they might be utilized for the transmission of speech, to which 
they are well adapted when utilized as in my apparatus. 

Int. 32. What is the term “electricity” commonly used to sig- 
nify among practical men, and what is its real signification ? 

Ans. Since the invention of the electric telegraph electricity has 
acquired a commercial value and the most of the uses to which it has 
been put have been such as require what is commonly called a current 
of electricity, an electric condition which requires an unbroken con- 
ductor or series of conductors to maintain, and it has hence come 
about that electricity and an electric current have practically come to 
mean the same thing; so much so that until within two or three 
years it was considered to be essential for electric working that there 
should be aclosed series of conductors which constituted what was 
‘alled an electric circuit. In such a cireuit compound chemical sub- 
stunces could be decomposed ; electro-magnets could be made ; electric 
ares for illumination could be made; a furnace might be heated ; and 
various other physical changes could be produced, all having a com- 
mercial value, and it was denied by many that any useful effect 
could be produced in a broken circuit. It was known, however, 
that if in such a circuit as I describe a very large condenser was 
placed, that intermittent currents could be utilized for transmitting 
telegraphic signals. 

[ Adjourned. | 

Boston, May 7, 1885. 

In this case the action of the condenser is to generate by induction 
another current, either to overcome certain objectionable electrical 
conditions or to be used to operate by means of such current some 
device requiring a current, — as, for instance, a Morse sounder or 
relay. In euch case it is the current of electricity as distinguished 
from static electricity which is sought to be employed, and for which 
means are provided for securing that end. 

The practical differences between a current of electricity and static 
electricity, supposed to render one capable of utilization and the 
other not, were thought to be in the great energy involved in the 
current manifestation as compared with that involved in static mani- 
festation. It had been shown that the current from a galvanic cell 


for so short a time as one second was thousands of times greater, — 
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that is, would do thousands of times more work than a static dis- 
charge from a Leyden jar would do. It was therefore concluded that 
such trifling energy as was possessed by a relatively small static 
charge might be considered as a vanishing quantity so far as 
utility was concerned. It is well known that before the art 
of telegraphing by the electro-magnetic method was invented 
a method of telegraphing had been proposed by various per- 
sons, in which static electricity was by attraction or repulsion to 
move a body, as was done by Le Sage of Geneva, a hundred years 
ago, who adopted as a means for carrying out that method a series 
of conductors, consisting of as many as there were letters of the 
alphabet. Each wire at the receiving end was provided with a pair 
of pith balls, which, when electrified, would diverge from each other 
and thus produce a visible signal at that end of that wire, which effect 
would be produced as often as a static charge was received on the 
other end of the wire from an operator provided with a suitable elec- 
tric generator which could be touched to either of the wires. 

The practical difficulties encountered in the attempt to carry out 
that method necessitated its abandonment, and the possibilities of 
the electro-magnetic method directed attention towards itself, and 
all idea of making the attractive property of electricity useful 
seems to have been abandoned. The names séfatic and dynamic, 
when applied to electricity, were adopted to indicate the distinctions 
between charges and currents, so that in the end static was practi- 
cally lost sight of except for lecture experiments, suchas with pith 
balls, and the conditions necessary for currents of electricity came 
to be considered as the sole conditions for rendering it efficient. 
So entirely had this idea become fixed that when I discovered by 
experiment that a circuit was not essential and that speech might be 
transmitted in a broken circuit, electricians and physicists were at 
first incredulous and never failed to express surprise. 

Practically, therefore, electricity had become to be nearly synony- 
mous with an electric current, whereas really electricity is a physi mal 
condition of matter which manifests itself in two ways, — first, by 
attraction, and second, by being propagated with great velocity in 
such bodies as are called conductors of electricity. Electricity, when 
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traversing a conductor, may be properly called a current of elec- 
tricity. 

In order to have a current of electricity, therefore, there must be 
provided not alone a source of electricity, but a conductor of elec- 
tricity, a non-conductor rendering such current impossible. 

| Noon recess. | 

A distinction, then, must be made between what electricity will 
do and what a current of electricity will do. And, to make this 
clearer, I will hastily describe the conditions for both. 

Electricity is produced whenever two physically different sub- 
stances are brought in contact with each other. It makes no differ- 
ence what the two different substances may be which are made to 
touch, except in the amount of electricity developed. In all cases 
the points of contact become electrified, — those on one body becom- 
ing positive and those on the other negative, — and if the two bodies 
so touching are conductors the electrical condition set up at the points 
of contact will be rapidly distributed throughout the substances, so 
that by appropriate tests one will be found positively electrified and 
the other negatively electrified throughout. 

What such electrical conditions will result in will now depend upon 
other physical conditions present. 

First. Suppose the two bodies after contact should be separated 
from each other, they would then mutually attract each other, and 
would tend to come together. This is called electrical attraction. 
This attraction is due to the difference of electric potentials bet ween 
the bodies when no conductor is provided between them. 

If, secondly, a wire should be stretched between the bodies 
there would be a discharge through it of electricity from the body 
possessing the higher electric potential to the other body. This dis- 
charge constitutes ina wire a current of electricity. This current 
of electricity is the result of the difference of electric potentials be- 
tween the two bodies when a conductor zs provided between them. 

These two effects, attraction and current, are complementary to 
each other in this sense, that the energy of the current is the trans- 
formed energy of the attraction. 


| Adjourned. | 
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Boston, May 8, 1883. 
[ Present: Counsel as before. | 


Int. 33. Please describe in detail your method, and compare the 
method and apparatus of Bell with your method and apparatus as to 
substantial likenesses and differences; giving your reasons for any 
opinions you may express. 

Ans. My method consists in utilizing the energy of air vibrations 
to vary magnetic energy, the function of which varying magnetic 
energy is to generate electricity of such high potential as to be adapted 
to the production of air vibrations. To effect this, or in other words, 
to carry out my method, I employ at the outset a device such as was 
first invented by Philip Reis for employing the energy of sound vi- 
brations to control an electric current, which, in turn, acts upon an 
electro-magnet to vary its strength. This electro-magnet is pro- 
vided with what is known as a secondary coil of wire, making of it 
the instrument commonly known as an induction coil. The varying 
strength of the electro-magnet, which is controlled by the electric 
current, scts up in the secondary coil a certain electrical condition 
which is known as a difference of potential at the terminals of the 
coil. That is to say, there is an electro-motive force developed be- 
tween the ends of the wire constituting the secondary coil. The 
difference of potential so set up depends upon several conditions. 

First. The change in strength of the magnet. 

Second. The number of turns of wire in the secondary coil. 

Third. The distance of each of those coils from the magnet which 
affects them. 

It is roughly true that, other things being equal, the electro-motive 
force developed will be proportional to the number of coils of the 
secondary wire. So in my method it is essential that high electro- 
motive force should be provided. I providea correspondingly large 
number of convolutions in the secondary wire. In order the better to 
understand the operation of my method as distinguished from the 
Bell method, it will be best that I should state quite fully the elec- 
trical conditions which may result from the employment of induc- 
tion coils of different dimensions, and also the differences when the 
same coil is used under different conditions. 
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Suppose, then, an induction coil be considered, first, with its two 
terminals short and free in air. When a current of electricity is 
suddenly made to act upon the magnet included in the primary cir- 
cuit, the action of the magnet is such as to electrify these two terminals 
of the secondary, one of which will be positively, and the other 
negatively electrified. This will be the case with every cvil of every 
size. 

This difference of electrification existing between these two termi- 
nals of wire in air is commonly known as the electro-motive force, or 
the difference of potential ; because one of these is at a higher poten- 
tial than that at the other end, it follows from what has before been 
said that the two terminals will attract each other, and the strength 
of the attraction will depend upon the difference of potential between 
them. If, now, instead of supposing the wires to be free in air, a 
conducting wire of short length, say one foot, be connected to them, 
the electro-motive force between the terminals of the coil will give 
rise to a current of electricity through it from the positive to the 
negative wire. If the wire be short, as supposed, and the convo- 
lutions are very great in number, the relative resistances of the 
wires forming the coi] on the one hand and the external connec- 
tor on the other, will, according to the known laws of electricity, 
cause the discharge between those terminals to take place almost 
altogether, through the short external connector; but as in every 
electric circuit where there is a difference of potentials between 
different parts and two conductors are provided, the amount that is 
discharged through each part will be inversely as its resistance. 
Thus, if the secondary wire has a resistance of one thousand ohms 
and the external wire has a resistance of one ohm, there will be a 
thousand times more go through the one ohm than will go through 
the coil, but the discharge will take place through both SoRAaD, 
and neutralization will be effected. 

If, now, instead of so short an external conductor, a conductor 
was provided whose resistance was very great, — say as great or 
greater than that of the resistance in the coil, — then the amount 
which will be discharged through the latter will be proportionally 
greater. | 

Suppose the external resistance infinitely great, as it will be if 
88 : 
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the terminals are in free air, and, say, a yard apart, then three 
distinct conditions will be the result. 

First. The terminals will be electrified, as before stated. 

Second. The terminals will attract each other. 

Third. The electrified terminals will so act upon the air, or 
whatever gas the termina's are immersed in, as to propel the mole- 
cules which come in contact with such charged terminals with great 
velocity from them, as is exhibited in the phenomena of some of 
Crooke’s tubes. 

[ Noon recess. ] 

I may then employ a coil to produce four different effects : — 

first. To preduce simply electrification. 

Second. To produce attraction. 

Third. To produce molecular propulsion. 

Fourth. To produce a current. 

And for each of these effects it is essential that the coil used be 
adapted to the end in view. 

A coil best adapted to one of these may be very ill adapted to 
another of these effects. The coil must conform to the external 
conditions. Suppose, then, the end to be attained with a coil be 
the attracting property of a charged body. Inasmuch as the strength 
of attraction will depend upon the difference of potential between 
the terminals, their distance apart and their size, as well as upon the 
fact that the attracting bodies must not touch each other or be con- 
nected in any way by a conductor between them, it follows that a 
coil adapted to such conditions must, to produce its maximum effect, 
be composed of a large number of convolutions in order to the 
development in a high degree of difference of potential which is to 
result in attraction. 

If the end desired be to produce a current of electricity in a coil 
of wire for the sake of making a magnet, then, for maximum effect, 
the secondary coil should have the same resistance as is in the exter- 
nal circuit, namely, the magnet coil. 

If the end be to produce a disruptive discharge in air, such as is 
exhibited by induction coils made for that specific purpose, still other 
changes have to be employed to yield the required electrical condi- 
tions. 
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Suppose a coil to have its external wires, each a foot long, to be 
brought within a tenth of an inch of each other, and it be desired to 
produce a disruptive discharge between them, that is, that an elec- 
tric spark should pass between those terminals. In order that this 
should be done in any degree, it is absolutely necessary that there 
should be a certain minimum electro-motive force. Anything less 
than this will not produce that result at all, although any less elec- 
tro-motive force would electrify the terminals as in any other case. 

It is not a matter of degree at all below the minimum electro- 
motive force necessary, and therefore if the source of energy in the 
primary circuit of the induction coil was not sufficient to produce 
such jumping spark or discharge in air with the number of coils at 
first wound upon the secondary, the secondary must be enlarged by 
the addition of more coils, not to produce a result in a greater de- 
gree than before, but to produce a result which could not be prc- 
duced at all before. It is here not a matter of degree, but of kind. 

Suppose that the terminals of the coil instead of being separated 
a short distance should be made to touch each other: now, when- 
ever an electro-motive force is set up in the coil, a current would 
traverse the wire, the strength of which would depend upon the 
relation of the resistance of the wire and of the coil, and this would 
be in any case merely a matter of degree. A small electro-motive 
force would yield a small current, anda higher electro-motive force 
a stronger current, a condition of things very unlike the former ; 
different laws belong to each series of conditions. 

It is in accordance with the known laws of electricity that if we 
take a wire, the two ends of which are at different electric poten- 
tials, a current will travel from the higher to the lower potential. 
If we take two adjacent points in such conductor, and determine the 
difference of potential between such points, such differences of 
potential are less the nearer the points taken are to each other; so 
that if in such wire the points taken were, say, the one hundredth 
of an inch apart, the difference of potential between them would be 
so minute that it is doubtful if the most delicate means we could 
employ to detect it would be able to do so; whereas, if such wire 
should be cut in two, and the ends brought to within one one-hun- 
dredth of an inch, the difference of potential between them would be 
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exceedingly great, and might rise to two thousand or more electro- 
motive force units before any discharge could take place between 
them. 

As there is no difficulty in measuring an electro-motive force as 
small as one one-hundredth of such unit, it follows that the differ- 
ence in electric potential between the two points in the unbroken 
wire and the terminals separated at the same distance would be 
numerically equal to two thousand times one hundred, or two hundred 
thousand, which shows the enormous difference there is between a 
continuous circuit and a broken circuit. 

It is evident, without argument, that the electric conditions requi- 
site for utilizing one of these conditions cannot be the same as those 
for utilizing the other condition. 

In my method I employ the conditions as are present in the 
example of the broken wire. My receiver consists of two plates of 
metal, which are ieally only the expanded ends of the separated 
terminals. 

| Adjourned. | 

| Boston, May 10, 1883. 

[ will therefore exp'ain more fully the electrical relations present 
in coil, transferrer and receiver. Because the terminals are separate 
from each other no current can pass, for the resistance is practically 
infinite. This condition changes the electric relations throughout ; 
for the electric potential at the terminal of the coil can now rise to 
its maximum, and will thus raise the potential of that whole part 
of the transferrer, including the expanded terminal. That is to 
say, the electric potential of the whole transferrer, with its terminal, 
will be the same as that at the end of the induction coil wire; and 
similar conditions will obtain at the other end, excepting that when 
one of these is plus, the other will be minus. The electro-motive force 
in any electric source, whether from an induction coil or from a bat- 
tery, is always at its maximum when the external resistance is infinite, 
and it steadily falls with the decrease of resistance. 

For that reason it is possible to develop in an induction coil with 
separated terminals an electro-motive force very much greater than 
is possible to develop with the same coil when a continuous conduct- 
ing circuit is made to connect the terminals. For these reasons any 
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diagrams representing the electric condition of my coil, transferrer 
and receiver must be extremely different from those which represent 
any circuit of continuous conductors. If, therefore, a diagram be 
made in which a straight line be drawn and ordinates drawn from it 
at its ends to represent difference of potential between its two ends, 
plus potentials being drawn above the line and minus potentials be- 
low, — if this line represents a wire of uniform structure, —a line 


connecting the ordinate ends will represent correctly the fall of po- 
tential upon that wire. Choosing two points adjacent to each other 
| in the wire, say the one hundredth of an inch apart, and drawing 

7 ordinates from them to the connecting line, it will be seen that the 
VY difference of potentials between those two points is very slight 
indeed. 

Suppose, however, that the end of the wire or conductor be such 
as I have explained as constituting one terminal in my receiver, or in 
any case where the resistance is similarly infinite, the ordinates drawn 
from a line to represent the difference of potential upon that line will 
all be of the same length, and that length the same as that at the end 
of the induction coil, and that end will be higher than it could pos- 
sibly be if a conducting circuit was employed to connect the two 


terminals. 

So that, when we compare electro-motive forces in an induction 
coil in aclosed and ina broken circuit, it is always higher in the 
broken circuit. If we compare the coil with its ends connected by a 
continuous conductor with a coil having its ends connected toa broken 
conductor, the electro-motive force present in the latter is found not 
to fall as it does fall in the closed circuit, and therefore the electric 
conditions throughout coils and conductors are not only radically 
different from each other, but they are so different that they are not 
comparable with each other, except for efficiency in the radically 
different work which each may be employed to do. 


Cc Let there be an electric combination consisting of any suitable 
| transmitter competent to affect an induction coil in the ordinary way, 
and let there be included in the secondary connections one of my 

a receivers. Upon varying the strength of the magnet, either to make 


it stronger or weaker, the electro-motive force generated in the 
89 
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secondary of the induction coil will immediately be transmitted to 
the terminals of my receiver, where attraction will result as the 
effect of opposing electro-motive forces when conduction cannot 
take place, and if movement be possible so that one terminal may 
move towards the other, such movement will take place, and not 
only that, but the electrification which resulted in such movement 
having done its work, having been transformed, is thereby annihi- 
lated. 

Upon again varying the strength of the magnet, either by increase 
or decrease, the sume results will follow, the electro-motive foree 
developed being its maximum and substantially the same in quan- 
tity at the terminals in the receiver as at the terminals of the 
eoil itself; motion of the terminals resulting, the energy of the 
electricity is expended upon them and therefore ceases to exist 
as electric energy, having been completely and directly converted 
into mechanical motion, which, as has been before stated, is one 
of the forms of energy into which electricity may be transformed. 
The steps in this case are these: mechanical energy, magnetic 
energy, electric energy, mechanical energy. 

In a similar way I will consider the case when, instead of dis- 
joined terminals, as in my receiver, 2 continuous circuit with the 
secondary of the induction coil is made, as in the Bell method. 
Here, on account of the continuous metallic circuit provided, any 
change of magnetism in the core of the induction coil will give 
origin to an electro-motive force, the difference of potentials de- 
pending upon the resistance in the transferrer, and in the coil of 
the receiving magnet, but it can never attain its maximum amount, 
for that is possible only on conditions which are not - present. 
The electro-motive force of such difference of potential as is de- 
veloped will now have its greatest difference at the terminals of 
the induction coil instead of within the receiver, and a current of 
electricity will flow through the whole circuit, including the re- 
ceiving magnet coil, and such current within the coil reacts upon 
the magnet to change its strength. The variations of magnetism 
here depend altogether upon the amount of electricity that flows 
through it per unit interval of time, and the fall of potential 
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between the two terminals of the coil of the receiving magnet may 
be graphically represented by a line and ordinates, as before ex- 
plained. Such receiving magnet being provided with an appro- 
priate armature, the latter is attracted with greater or less force 
by the magnet, and being capable of slight motion, moves in re- 
sponse to the solicitation of the magnet. The steps in this case 
are: mechanical motion, magnetism, electricity, magnctism, mechani- 
cal motion. 

The two methods may then be contrasted. The end in both 
methods is to transmit speech by means of electricity. Each em- 
ploys a series of physical conditions to attain thatend. The initiatory 
step in each is the formation of air vibrations which constitute what 
we call speech. Each employs the energy of such air vibrations to 
control the strength of a magnet, employing substantially the same 
means as had before been employed by Reis and by Wright. 

Beyond this, both method and apparatus are unlike. 

Bell employs the varying magnetic energy to generate a current 
of electricity which is to actuate another magnet, which by transfor- 
mation of its varying degrees of strength enables the armature to 
move synchronously with such magnetic changes, and thus may give 
out to the air vibrations similar in their successive changes to the 
successive changes in strength of the inducing magnet. 

When this series of changes which constitute the Bell method is 
sufficiently complete, speech is reproduced. 

In my method, the changing magnetic states at the transmitter 
are made to assume a different function, — altogether different from 
those employed in the Bell method. 

The electro-motive force produced is made to be the maximum 
which the coil can produce and which the external conditions phys- 
sically necessitate, whether employed for any useful purpose or not. 
This high electro-motive force is afterwards transferred and trans- 
formed, not through the ageucy of a current and magnetic changes, 
as in the Bell method, but directly into mechanical motion, and that 
into air vibrations corresponding in their successive changes to the 
successive changes in the difference of potentials of the terminals. 


[ Adjourned. } 
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Boston, May 11, 1883. 


What I mean to say is that these two methods are radically differ- 
ent. The kind of electrical energy employed in my method is abso- 
lutely different in kind from that electric energy used in the Bell 
method. All the various steps employed in the Bell method 
were well known and had been fora long time before 1876. I mean 
by this that there are no two consecutive steps involving transforma- 
tions of energy for useful purposes but what were well known, and 
each of those steps in one way or another had been so used ; whereas 
in my method it is true that it was not known that such electric 
energy could be used for any useful purpose until my discovery, and 
the reduction of it to the purpose of the transmission of speech. 

[ Complainants object to the persistent attempt in this answer to 
pick out the word “method” from the claim of Mr. Lell’s patent 
which the Court is to construe, and to assume for it and attribute to it 
a narrow, limited and restricted meaning, and object to the whole 


answer as immaterial because based upon such attributed and assumed 


meaning. | 

Int. 34. The objection just put upon the record reminds me to 
ask you whether you had any regard whatever to the phraseology of 
Bell’s patent of 1876, or only to the substance, to find out what the 
method described was, and also whether you consciously limit in 
any way the meaning of the term “ method.” 

Ans. In all of my answers I have used the word “ method ” in its 
ordinary sense as I understand it, and I have not intentionally limited 
the meaning of the word to anything less than its ordinary meaning. 
I have used it to express a series of steps or acts. I do not see how 
I can describe a series of physical conditions, standing in direct rela- 
tion to each other, as do the various steps involved in the electrical 
transmission of speech, by a better word than the word “method,” 
and if there are various series of steps involving different factors, 
different principles, different modes of action, different Jaws, I can 
do no better than to employ the word “methods” to express such 
real distinctions. I have paid no attention to the particular phrase- 
ology of the Bell patent of 1876, and have only tried to ascertain and 
describe what I found there in substance. 
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[Complainants object to any testimony concerning the method 
referred to in the claim of Mr. Bell’s patent and the invention therein 
set forth from the witness, who testifies that he has paid no particular 
attention to the phraseology of the patent. | 

Int. 35. To go from the abstract method to the concrete method, 
so to speak, if you find a telephone in use, and on examination find 
that the energy of the air-waves produced by the speaker is trans- 
formed into magnetic euergy, that into electric energy, that into mag- 
netic energy, and that into the energy of air-waves near enough like 
the energy of the first sct of air-waves to cause the hearer to receive 
the same impressions that he would have received had he been within 
ear shot of the speaker, what method would you say was practised 
in the use of that telephone? 

[ Same objection as to answer 33. ] 

Ans. Such a series of changes is what is the substance of Bell’s 
method as I understand it. 

Int. 36. Now suppose that you found the electric energy utilized 
to be of a radically different sort from any utilized in what you have 
ealled Bell’s method, and that it was in its nature unfit for transfor- 


‘mation into mugnetic energy, and was not in fact transformed in 


whole or in part into magnetic energy, but was utilized to set up the 
second set of air vibrations in a way wholly unknown theretofore, and 
state whether you are able to perceive how that can fairly be called 
substantially the same method; or whether you see any reason to 
doubt that it is a radically different method wholly unlike the first in 
every substantial respect except only as to the initial step. 

[ Objected to as leading and as presenting a state of facts not exist- 
ing in the case, and therefore immaterial. | 

Ans. I should say that a telephone acting by a different set of 
electrical conditions as described, such conditions involving discovery 
of themselves and necessitating invention to make useful, could 
properly be described as a new method. If, for example, electricity 
be employed to produce a light by means of the incandescence of a 
wire or other conductor through which a current of electricity flows, 
I should call that’a method of lighting by means of electricity. If 
now it be discovered that by separating the conductors, an electric 
90 
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arc, so called, may be formed, and that such arc is capable of giving 
a more intense light than was possible before, | should cal! that a 
new method of electric lighting, although in this case the differ- 
ences in electric conditions employed are not so great as they are in . 
these two cases supposed in the questions, because in the electric 2 
lighting by both methods a current of electricity is employed and is 
the essential condition. They differ chiefly in the physical condi- 


tions for utilizing a current. 
Int. 37. To pursue this matter one step further, please imagine 
now that you found a telephone in use, and on examination ascer- 


tained that the energy of air vibrations was transformed into mag- 


netic energy, that into electric energy, that into magnetic energy 
which set up a second set of air vibrations like the first, but also 
found that the means used to effect the several transformations were 
each and all radically unlike any now known, would you then con- 
sider the method employed substantially the same or substantially 
different from what you have called Bell’s method? You observe I 
don’t ask anything relating to infringement of any patent. 

[ Same objection. ] 

Ans. When the succession of steps is the same and the only dif- 
ferences are those of the apparatus and mechanical conveniences for 
utilizing such steps, I should say the method was the same, what- 
ever particular mechanical substitutes, whether known or unknown, 
are employed. 

Int. 38. To take another illustration. Bells ’76 patent, so far as 
concerns Fig. 7 and the description relating to it, and the method 


Co 


practised when that apparatus is used, shows but one means of trans- 


a 


forming the energy of air-waves into magnetic energy, and that is 
by transforming the mechanical energy of air-waves into another 
| sort of mechanical energy, — the vibration of the armature of the 
j electro-magnet, — and that mechanical energy into magnetic energy. 
: But in a large majority of telephones, as I understand it, the me- 
chanical energy of air vibrations is transformed into the mechanical 
energy of a tympan, and that into the familiar form of electric en- 
ergy and that into magnetic energy. Now have I, in your opinion, 
described two methods which are substantially different, or only an 
underlying method, so to speak, and an improvement on _ that 
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measureacurrent. This is because the two ways in which electricity 


DEPOSITION OF AMOS E. DOLBEAR. 357 


[ Objected to as leading and as assuming a limited meaning for the 
word “method” different from that expressly given to it in the patent 
referred to in the question. | 

Ans. With the exception as to the relation of the mechanical 
energy of a tympan as being converted into electric energy and sub- 
stituting for that, that such mechanical energy of tympan is em- 
ployed to properly control a current of electricity, I should say that 
the two ways described are substantially the same; one of them may 
be an improvement upon the other, but it is not a departure from 
the plan of the other. 

Int. 39. To return now to the question of substantial difference 
between the electric energy utilized in your method and that utilized 
in Bell’s method, please consider the two from various points of 
view, as for instance, the mathematics involved in the one and in 
the other, the electric units active in the one and in the other, the 
means for determining the electric energy efficient in the one and in 
the other, and the state of knowledge as to one and as to the other, 
and any other points of view which you believe throw a practical 
light upon the substantial differences between the two. 

[Same objection to the use of the word “method” as heretofore 
stated. | 

Ans. The energy which a body possesses, no matter how derived, 
is one thing; how that energy may be used and how it may be 
transformed, and how it may be measured, are very different prob- 
lems. It is common to measure electrical energy by providing for 
it a conductor through which it may flow as a current of electricity ; 
for instance, a galvanometer is an instrument that measures the 
quantity of electricity that flows through its coils per second ; a cur- 
rent of electricity is, therefore, what the galvanometer is competent 
to measure, and any electricity to be measured by it must necessa- 
rily be made to assume the current form of electricity. 

[Noon recess. | 

An electrometer, on the other hand, is an instrument for measur- 
ing a static charge. One of these instruments cannot be substituted 
for the other for purposes of measurment; that is to say, an electrom- 
eter cannot measure a current, and a galvanometer can only 
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may act are so radically different from each other. The energy of 


an electric current or the work which it is capable of doing is nu- 


merically equal to the product of the current into the electro-motive 
force into the time it acts; thus, let C equal current and E electro- 
motive force and T time in seconds, then C X E xX T = W, where 
W represents the work that such electric current will do in time T; 


and as a magnet telephone receiver does not differ from a galvanom- 


eter in its electric relations, it follows that the above expression is 


applicable to it as well as toa galvanometer; indeed, such a tele- 


phone receiver has been frequently employed for the detection aud 


measurement of electric currents. 
With the electrometer the laws involved in the measurement of 


static charges are highly complex, with many factors. The strength 


of attraction between two oppositely electrified surfaces depends 


upon the difference of potentials, the size of the plates, their dis- 


tance apart; and these not in simple proportions, but in the ratio of 


their squares or some other multiple, and introducing units and 


constants which are not to be found in the measurement of currents. 


The units empleyed in the measurement of currents are for electro- 


motive force volts; for resistance, ohms; for currents, ampéres ; for 


time, seconds. 


lomb. 


A unit current for a unit of time is called a cou- 


A static unit is called a farad, while the attractive effect of a 


charged body has no name, because its impoitance has heretofore 


not seemed to require it. 


In the two methods I have described, the electrical units required 


and utilized are current strength in coulombs in the Bell method and 


farads in my method. 


| Adjourned. ] 


Boston, May 12, 1883. 


Mathematically, then, the efficiency of the electricity in the 


Bell method is E C, while the electricity available as attraction in 


. FE? ! 

my method is expressed by ———— 
J I ry & a D? 
force in volts, Sthe surface of plates, 


28 


in which E is electro-motive 


D distance between plates and 


x the ratio of the diameter of a circle to its circumference. The 


above expression gives the force of attraction between two electrified . 
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plates, such as constitute what is known as the attracted disk electrum- 
eter, which is substantially like the couditions in my receiver. As 
-statical electricity has not had any commercial value, it has not been 
the subject of such investigation as to the relation of its energy as 
has been the case with currents of electricity, but the above expres- 
sions, which are well known, serve to show the radical difference 
between the two formins. It is seen that the only common factor is 
the difference of potentials or the electro-motive force E. Beyond 
that they are not simply unlike, they have nothing whatever to do 
with each other. What I want in my method is variations of attrac- 
tion. What is wanted in the Bell method is variations of magnetism ; 
and each provides appropiate means to secure these ends. 

Int. 40. Please state briefly how that form of energy known as 
electricity was utilized before you discovered your method of trans- 
mitting sounds, giving a typical illustration of the several ways 
known before that. 

[ Sume objection to the persistent misuse of the word “ method.” | 

Ans. Electricity has been employed in a very great many ways, 
and it will be sufficient for this purpose to enumerate some of the 
phenomena which electricity is known to be competent to produce. 

1. Electricity is competent to decompose compound chemical 
substances, as, for instance, water; and for utilization of this property 
of electricity a common and simple case is the production of a blue 
mark by means of the decomposition of the ferrocyanide of potassium, 
as in Bains’ chemical telegraph. 

2. Electricity is competent to deposit one metal upon another 
metal; and such electro-deposition of metals has become a great 
industry. 

8. Electricity is competent to produce a magnet, and out of that 
has grown the common electric telegraph. 

4, Electricity is competent to produce heat, the highest temper- 
ature which man is able to produce at present, being that in an 
electric arc, and is used fur the fusion of refractory substances, such 
as platinum, gold, steel, etc. 

5. Electricity is competent to produce light, and the two rival 


methods of lighting, namely, that by the electric are and that by 
91 
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incandescence, are simply developments of the possibilities of elec- 
tricity in that direction. 

6. Electricity is competent to reduce friction between bodies, and 
is utilized for this purpose in one of Edison’s telegraphs and in his 
motophone. 

7. Electricity is competent to produce various physiological 
effects, and is used by some physicians as a therapeutic agent. 

8. Electricity is competent to give a torsional strain to a con- 
ductor through which it flows, either right handed or left handed, 
according as the direction of the current is toward or from the 
observer. This has been utilized to measure the strength of the 
current flowing through the wire, as a kind of galvanometer. 

9. Electricity is competent to produce very various gaseous phe- 
nomena, and a motion by impact of projected molecules upon the 
paddles of small wheels, as is exhibited in various forms of Crooke’s 
tubes. 

10. Electricity is competent to affect a magnet, «nd will set such 
magnet at right angles to the wire through which it flows, provided 
the magnet is free to move and the current be strong enough. Gal- 
vanometeis are constructed utilizing this action of electricity. 

11. Electricity is competent to twist a ray of light, either in air 
or other transparent medium ; but this is only used at present, as 
for as I know, in the study of physical phenomena among molecules. 

12. Electricity is competent to produce in the non-material sub- 
stance called ether a certain condition which is generally known as 
the electric field, —a field within which various interesting phe- 
nomena are manifest, and which is at present a subject of investiga- 
tion by physicists. 

13. Electricity is competent to produce either heat or cold at a 
junction of metals, according as the current flows this way or that, 
us in what is known as Peltier’s phenomenon. 

14, Electricity is competent to produce a noise by disruptive 
discharge, as in the phenomena of thunder storms, and on a small 
scale by electrical machines. 

15. Electricity is competent to produce attraction. But this 
latter phenomenon — which has been known fora very long time, per- 
haps was the first observed electrical phenomenon of any experi- 
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mental kind — has not had any commercial development, so far as I 
know, until my discovery of its adaptability to the transmission of 
speech. : | 

In all these cases which I have enumerated, excepting cases 12 
and 15, the electric energy has been that which is involved in an 
electric current as distinguished from statical electricity. In every 
one of these cases the resulting phenomenon, of whatever kind, is 
due to the transformation of the electricity into some other form of 
energy. For example, when electricity is said to produce heat, the 
electricity is transformed into heat,— it ceases to exist as electricity. 
When the transformation is complete, there is no residuum; the 
electricity is annihilated, and the energy as it now exists is vibratory, 
molecular motion or heat. The same may be said of each and 
every one; but this is only stating in this particular way what is 
commonly called the law of the conservation of energy. 

Int. 41. Now as to the practical use of what are called secondary 
coils. Please explain and illustrate briefly how such coils were 
used before your discovery, and how in your method. 

Ans. Induction coils are capable of developing three different 
physical conditions, according to the arrangement of their external 
connections. 

First. A current throngh an external unbroken conductor. 

Second. Disruptive discharge when a break in such external 
conductor permits, which depends upon the distance apart of the 
brvken terminals. 

Third. The development of an electric field without current or 
discharge when the terminals are too far separated for disruptive 
discharge. In this case there is no electric current whatever 
between the terminals, — no electricity whatever passes from one to 
the other external to the coil, —and electrically the conditions are 
radically unlike the cases when a discharge can occur either through 
the continuous circuit or by a disruptive discharge, which is a tran- 
sient current. The electric work is done upon what is called the 
electric field, as alluded t» in No. 12, as recited in my last answer. 

[ Noon recess. | 

Induction coils have been employed for the transient currents 
which they can set up in a conductor and for disruptive discharges 
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in*physical experiments, and for the latter purpose some immense 
coils have been constructed with which a spark in air more than a 
yard long could be produced. But even in this case I do not know 
that such disruptive currents have been utilized for any business 
purpose whatever. So that, practically, the only such use to which 
induction coils have been put has been for the production of currents 
in a continuous circuit within which is included the instrument or 
upparatus for utilizing it. And as it was found, practically, that 
for such economical use small coils were better adapted than large 
coils, on account of the relation of resistance to current strength, 
there has, therefore, been neither demand for nor knowledge of the 
possibility of utilizing such high electro-motive force as is necessary 
to effect my purpose until I discovered the present method of util- 
izing it. 

Before that time induction coils for any practical purpose as dis- 
tinguished from experimental purpose had been constructed with 
small resistance and capable of developing relatively low electro- 
motive force. 

In my method I want as high an electro-motive force as I can get, 
the higher the better. I therefore make my coils with very much 
greater resistance by increasing the number of turns in the second- 
ary wire; and my most efficient coils have had a resistance twenty 
times greater than those in common use with the Bell system, or 
about three thousand ohms. Such high electro-motive force with 
such an origin is not conditioned by what is known as Ohm’s law, 
and for that reason any external conductor may be employed between 
the induction coil and my receiver without regard to its resistance 
dimensions. What I mean is, that resistance between such induction 
coil and my receiver is practically of no account, for with a resist- 
ance of fifty thousand ohms, or more, the loudness and clearness 
of articulation in my receiver is hardly appreciably different from 
what it is without any resistance, while such a resistance would so 
diminish the loudness of the Bell receiver, whatever transmitter 


might be used, as to render it quite useless as a practical instrument. 
But this is in accordance with what has before been stated in another 
way, that the conditions for the successful working of these two 
methods are radically different, and in many cases exactly opposed 
to each other. 
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Where one wants current, the other does not. 

Where one wants resistance, the other is better without. 

Where one wants a large conductor, the other needs the smallest 
possible. 

Where one wants a certain electro-motive force, the other must 
have many times that electro-motive force. 

Where one wants an electric field, the other wants magnetism. 

Where one requires a distinct mechanism for the transformation 
of electric energy, the other needs nothing whatever except for the 
convenience of handling, not for transformation. 

These are some of the contrasts in the working with electricity of 
high electro-motive force and with a broken circuit compared with a 
low electro-motive force and an unbroken circuit. 

Int. 42. Please look at the following diagram, copied from Fig. 
1 in the affidavit of Prof. Cross, 


T ic nn 
— — LINE 
L 

JN 


and state whether that correctly represents the Bell electric speak- 


ing telephone us commonly used, and explain the necessary relations 
for practical efficiency between the resistance of the induction coil 
I C and the resistance of the transferrer or line and the coil which 
makes a part of the receiver. 

Ans. This diagram correctly represents arrangements employed 
in the Bell system. It represents a continuous electric circuit from 
ground through induction coil, through line and magnet or receiver 
to ground. ‘This is the best method, and, indeed, the only practica- 
ble method, of working this system ; but the resistance in the induc- 
tion coil must stand in a certain relation to the resistance in the line 
and the coil within the receiver, in order to obtain the maximum 
result. 

Theoretically, the two coils should have the same resistance ; and, 
practically, they do not differ to a large amount. 

If the line or transferrer has an appreciable resistance, the induction 
coil must have an increased resistance. This is in accordance with 
both theory and practice. 
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zrrangement is entirely impracticable for a receiver M depending 
upon current strength, and is the worst arrangement for the Bell 
receiver. That it would even work in that way and be heard at all 
was not known until after my discovery of the possibilities of a 
broken circuit. 

In Fig. 5 is represented my line with infinite resistance including 
in that line both my receiver and the magnet receiver. With this 
and a small coil at IC, the effect in C will be very weak, as will also 
the effect in M. With a coil at I C sufficiently large to operate my 
receiver, the receiver M would also be operated to some extent; but 
my receiver would be provided with its proper conditions, and would 
work admirably, while M would have conditions which were 
extremely ill adapted for its work, and its performance would be 
relatively meagre. That M should perform at all is not due to any 
current from I C that operates it, but to an induced current having 
its origin at the back plate of C. There is a complete transforma- 
tion of the electric energy between the plates in C and the mechan- 
ical energy of movement of one plate in C, as well as the varying 
states of charge upon the front plate of C give rise to an induced 
electrification upon the back plate of C, which electrification dis- 
tributes itself, as it will in any case when conductors are provided, 
and will therefore go from C through M to the hand as a current of 
slight strength, and therefore may operate M. It is therefore not to 
be inferred that because M will operate so as to be heard, that it 
implies that a current of electricity has passed the plates in C. 

In Fig. 6 there it still represented my line of infinite resistance, in 
which is included in what is called parallel circuits one of my 
receivers, C, in one, with a resistance R anda magnet receiver in 
the other. With this arrangement with a small coil at IC the per- 
formance of both receivers would be extremely poor; in mine 
because electro-motive force is insufficient, and in the magnet 
because current strength is feeble. With the large coil the perform- 
ance of mine at C would depend upon the resistance in the other 
part of the circuit R. The smaller that resistance the less efficient 
will be my receiver. But by making R large, say 5,000 or 10,000 
or 50,000 ohms, its performance would be good ; and when resistance 
in R becomes infinite, it performs its best; while the performance 


of mb eetpacncto. will be nothing at all. _ 
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In Fig. 7 the condit‘ons for the performance of my receiver are 
such as are required when the resistance in the branch circuit R M 
is high. For the receiver M the conditions are unfavorable and 
such as would never be adopted except for experimental purposes. 
The arrangement is useless, practically, for it. But that M should 
perform so as to be heard at all, a coil I C of high electro-motive 
force would have to be employed: the common coil wou!d be 
useless. 

In Fig. 8 is a singular combination, in which my receiver C has 
its front plate used simply as a part of the line wire, and so does 
not differ materially from the line as shown in Fig. 4. Prof. Cross 
seems to think it necessary to state “that a current did actually flow 
through the plate of the Dolbear receiver.” It seems strange to me 
that it should be necessary to remark that there will be a current of 
electricity flowing through a metallic conductor when its two ends 
are at different potentials. In this case, seeing that the front plate 
of C is a part of an unbroken metallic circuit from I C to R, it of 
course follows that any current passing in a line towards R from I C 
will pass through that part of the conductor in C which is included 
in that circuit, and any instrument beyond C, as at M, would be 
affected by that current. But, if it be meant to imply that because 
when one plate of my receiver is made a part of a metallic circuit by 
coupling it at two point on its edge so that it may act asa continuous 
conductor that a current in any proper sense of the word operates 
my receiver, he is mistaken. I do not think he meant to imply 
that, but the statement is liable to be misinterpreted and misleading. 

I have shown over and over again that for the operation of my 
receiver it is only necessary for one of the plates to be electrified, 
and inasmuch as this line shows conditions appropriate for electri- 
fying this plate, though not the best adapted to that purpose, it 
follows that my receiver C ought to be heard throngh the agency of 
such electrification, provided always that the electro-motive force of 
I C be great enough, and the resistance in R be also great. 

In Fig. 9 is shown a device which it seems was intended to prove 
the existence of a current of electricity in the secondary helix when 
the ends of the helix are in the air and insulated. 

This experiment seems to imply a difference in interpretation of 
93 
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what takes place in an induction secondary coil, and is an attempt to 
prove a given statement, namely, that there is a current in such coil 
under such conditions. Prof. Cross says, “ From this I get articu- 


9 


late speech perfectly,” which leaves the inference that he had there- 
fore proved the existence of a proper current in an induction coil 
when there was no external connection except such as he had in- 
serted in that coil. It however does not follow, that because he 
heard articulate speech with such a device, that therefore it was due 
to a current generated in that coil, for I have experimently proved 
in two different ways that speech may be reproduced in a telephone 
as at M without such connections as are here represented. 

First. Let I C be an induction coil of high resistance, and let the 
terminals from M be simply brought into the neighborhood of such 
coils I C when the terminals are in free air, as shown, and an induced 
current is set up in the coils of M sufficiently strong to reproduce 
speech in M when the terminals of I C are both exposed in air, as 
shown. 

Second. With simply an unclosed circuit in M, and with the ex- 
ternal wires in M moved out of the field as far as may be, when M 
is brought into proximity to the coil I C the change in the magnet- 
ism in the core I C may be sufficiently great to act inductively upon 
the magnet M and reproduce speech. I have repeatedly heard in 
this way; but in the case as shown in Fig. 9, while it does not prove 
the existence of the alleged currents, I am not disposed to deny them 
altogether, for, although when an external connection like M is made 
with the interior of such a coil, it changes profoundly the electrical 
relations within the coil, and therefore can hardly be used to demon- 
strate what takes place in an ordinary coil unbroken at such a place. 
I have before said substantially that when an electro-motive force 
was developed between the two ends of an induction coil what would 
happen would depend upon external conditions. When these two 
terminals of different potentials are shown free in the air, as in the Fig. 
9, and no work is done upon other bodies in the neighborhood, the 
discharges, that is to say, their restoration to electric equilibrium, 
can only take place by reaction within the coil ; and in a sense such 
reaction might be called a current or currents; but even then, such 
use of the term in such a place would need an explanation. 
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In Fig. 10 the arrangements are only duplicates of the arrange- 
ments shown in Fig. 8 when C in Fig. 3 properly represents one 
of my receivers. When the electro-motive force in I C is high, the 
discharging current towards C will operate receiver M; and C will 
also have good conditions for performance. Within C, however, 
wiil take place that same inductive action which gives rise to an 
electro-motive force, which will be transmitted as a current through 
M to C’, when the same action will be repeated in C’, and so on. I 
have often coupled in such circuit a considerable number of my 
receivers, — as many as fifteen in such a circuit, —and articulation 
was distinet and loud in each. 

This experiment only shows that there are currents of electricity 
between the receivers, but it does not show that there are currents 
within the receivers, or that the receivers are actuated by curren’s 
in any such sense as is true for the magnet receiver M. I wish to 
again reiterate that what takes place in C is not a current, but induc- 
tive action, in which one electrified plate attracts the other plate 
adjacent to it, giving rise, also, at the same time to an opposite 
electrification upon the second plate in such sense that the difference 
of electric potentials between those plates is mad: to be the muxi- 
mum possible, —a condition of things that it is utterly impossible to 
provide when the smallest conducting medium is placed between 
the plates in C. 

That which separates those plates is as perfect a non-conductor of 
electricity as we are acquainted with, namely, air; and, so long as 
C acts in the way of a condenser, so called, it cannot possibly act as 
a conductor. A conductor and a condenser are very far from being 
identical, and it is a misuse of terms to speak of the conductivity of 


a non-conductor, or to imply that a current of electricity goes 


through a condenser in any such sense as it goes through a con- 
ductor. 

Furthermore, whenever conduction takes place, there is no elec- 
trical transformation in any sense. One electrified particle transfers 
to its next neighbor by contact its own electrical condition, while, 
where induction takes place, there is a complete transformation of 
the electrical energy ; and this transformation may again be resolved 


into either the motion of an adjacent body or into an electric cur- 


BYAS, 
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rent in an adjacent co:ductor; but in the latter case there is a double 
transformation. 

In Fig. 11 the conditions are right for the working of my method, 
for the resistance between the terminals is infinite; but the condi- 
tions for the working of the magnet telephone are at the minimum. 
With a large resistance between I C and C, the magnet telephone 
will be materially reduced, while such resistance may be enormously 
great and still be perfectly audible with mine, as at C. Prof. Cross 
says that he put in over 1,000,000 ohms of plumbago resistance ; 
that this prevented utterance in my receiver. The experience of 
Prof. Cross in this matter is in utter discordance with my experi- 
ence, and I think it to be highly probable that there was some de- 
fect in his connections ; for not only have I inserted resistances equal 
to those employed by him and still heard perfectly, but I have 
quite detached my instrument from the line and separated it from it 
by many feet, and thus practically inserted resistance, measured not 
by millions but by thousands of millions of ohms, and still heard 
perfectly. In this case it is perfectly plain, and not to be disputed, 
that no current of electricity from the induction coil operated my 
instrument, for it was entirely disconnected, so that no current 
could possibly reach it. 

In all of these experiments by Prof. Cro-s I had preceded him in 
the work, and I am sure that he has been led quite afield upon grounds 
which, however plain they may appear now, were new to him and 
to everybody until after my discovery of what could be done in an 
electric field and by means of static charges of electricity, and 
which line of experiments were never undertaken, even in anexperi- 
mental way, until the necessities of defending a patent arose. 

Int. 46. You have referred in one of your answers to the slight 
difference of potential between any two adjacent points in any part 
of a closed circuit, and to the large difference of potential between 
the terminals of a broken circuit. Now please consider any two 
adjacent points in the transferrer of Bell’s method as shown in Fig. 
1 of Prof. Cross’s a®davit, and any two adjacent points in the trans- 
ferrer in your method as shown in Fig. 2 of Prof. Cross’s affidavit, 
and state how the potentials at such points vary from each other ; 
and also how they vary from the potential of the terminal convolu- 
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tine 


tion of the coil I C. By transferrer I include the wire marked 

“Line” in Fig. 1 and also the wires, one leading from I C to G and 

| the other leading from M to G. 

\ In the course of your answer, please explain also how the poten- 

tials vary between that part of the transferrer which joins the coil of 
M and that part which joins that coil with G. 

Ans. In Fig. 1 is represented what is called a continuous circuit 
from ground to ground. Any continuous source of electricity 
placed within that circuit will give a continuous current of electricity 
which might be measured by a galvanometer or any other way. 
Any difference of potential, therefore, that is set up in the coil I C, 
will be at its maximum at the points marked 1, 2, that is, the imme- 
diate terminals of the coil. Such electro-motive force provided with 
a continuous conductor of line through M to G will suffer a fall of 
potential from the point marked 1 through M to G. The difference 
of potential between any two adjacent points, suppose, for instance, 
in the middle of the part marked “ Line,” whose distance apart is 
small, say >}, of aninch, would be so exceedingly small as to be 

| immeasurable. Not that there would be no difference of potential, 
because, as I have said, there is a gradual fall of potential through 
the line to the ground, the fall of potential at any particular place 
depending solely upon the resistanee at that place. As the resist- 
ance between the points chosen is almost infinitesimal, it follows 
that the difference of potentials will be very small. In other words, 
the less the resistance, the less the difference of potential, which 
follows from the laws operating during conduction of electricity. 
In the instrument at M, Fig. 1, the resistance is purposely made 
considerable in order to avail of the current strength traversing it, 
and the difference of potential between the two immediate terminals 
of that instrument M will follow the same lawas is followed in the 
line or in any part of such circuit, namely, that the fall of potential 
will be directly as the resistance between the points measured. As 
G and G are both in the earth, the potential of it which is zero when 
undisturbed will be changed, it being more or less at each place 
according as the current goes this way or that. 


' 

Poe ; ' 

| | This may be roughly indicated in the following way: Suppose the 
i difference of potentials between 1 at I C and G to be one hundred 
Me os 
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volts. With the higher potential at 1, then the discharge would 
take the direction through line and MtoG. If the line be supposed 
to have practically no resistance, then the difference of potential at 
the entrance of the line into M and that of its emergence to G would 
be one hundred volts, which might be represented by a line drawn, 
whose length should represent the resistance of M, say one hundred 
ohms. If from the left end of such linea line be drawn at right 
angles, whose length shall be taken as one hundred volts, then a line 
connecting the two free ends of these two drawn lines will correctly 
represent the fall in potential between the ends of the wire coil in 
M. As Gis the point of no potential, the whole fall in potential 
wil be represented by the hypothenuse of that right-angled tri- 
angie. If, however, the line has some resistance, then the fall in 
potential upon it may in like manner be indicated by the difference 
in resistance between 1 and M, and also between M and G; sucha 
diagram may now have drawn upon it from any two adjacent points 
in the line representing resistance two vertical lines drawn to meet 
the line representing the potential at that point. These two points 
may then be seen to have but the slightest difference in potentials. 

In Fig. 2, which is a representation of my line, and consists only 
of a transferrer from I C to C, the case is wholly different. 

As the plate in my receiver at C is absolutely the end of the trans- 
ferring conductor, it follows that no means is provided for the dis- 
charge by conduction, and therefore such plate may acquire the same 
potential as exists at 1, and will do so if line have practically no 
static capacity. This is the condition for maximum results with my 
method. A diagram drawn with a line to represent the transferrer 
line, the length of which shall represent the static capacity of the 
transferrer line, and having ordinates drawn at its two ends to repre- 
sent the difference of potentials at those two ends will have such 
ordinates the same in length, because, there being no discharge on 
account of lack of a conductor, the potential cannot fall in any such 
way. If the hand, as at C, be made to assume the relation of a ground 
connection to the back plate, still, as there is no discharge between 
them, the potential of the front plate cannot fall, and the difference 
of potentials between those plates will be practically equal to the 
difference in potential between terminal 1 of I C and the ground. 
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To state it in another way, the two plates in C are separated from 
each other by a short space, — say the one hundredth of an inch, — 
which prohibits conduction, and hence the passage of a curient. 
The difference of potential therefore must be at its maximum, 
and, as before stated, the nearer these two plates are to each other 
the greater may be the difference of electric potential between them, 
— a condition which is exactly opposite to that condition when con- 
duction takes place. <A broken circuit in this way is strongly con- 
trasted with a continuous circuit both in the physical relations and 
the work that each is competent to do. 

With the line as shown in Fig. 1, where a continuous conductor 
is furnished as shown, it is not possible for the electro-motive force 
to rise to that degree to which it may rise when the external condi- 
tion is as represented in Fig. 2 with broken circuit at C, because 
electro-motive force varies with the resistance; the greater the re- 
sistance the higher the electro-motive force. 

The resistance in my line being practically infinite, the electro- 
motive force may attain its maximum. 

[ Adjourned. | 


Boston, May 16, 1883. 


Int. 47. Please consider now the several forms of apparatus 
described in the Bell patent of 1876, and state whether either of them 
has ever been put to any practical use, so far as you know or have 
heard, and also what practical value or utility either of them has, in 
your opinion, explaining the inherent difficulties, if any, attending 
the use of such apparatus and giving the reasons for all the opinions 
you may express. 

Ans. In Fig. 5 of this patent of 1876 is shown a plan for a 
double-acting device in which the two parts A and I represent simi- 
lar devices, and so intended to act that when motion is imparted to 
the part C in A that vibratory motions having a particular period on 
account of the fact that C is made to be a reed, such vibratory 
motions characteristic of the reed C, setting up in the coils and cir- 
cuit corresponding electric pulsations which can, in turn, make & to 
vibrate, only provided that the vibratory rate of i be the same as 
the rate of C. The usefulness of this is simply that of a diagram 
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which may and does illustrate certain magnetic and electric rela- 
tions; but where the involved energy necessary for doing work of 
any sort is wellnigh at its minimum. 

The device Fig. 5 when constructed as shown has, I believe, no 
importance whatever for any useful purpose, and has not, so far as 
I know, been applied to any useful purpose up to this time. 

I do not know that there is any demand for any device competent 
to do what Fig. 5 will do that cannot better be done in other ways. 

In Fig. 6 is shown a combination in continuous circuit of nine 
such instruments as are shown in Fig. 5, but as the relations between 
the motion, the magnetism and the electric current are not of an 
economical kind, and are interesting only theoretically, the same 
remark applies to Fig. 6. It represents an impracticable system, 
interesting in theory but with no practical use. 

In Fig. 7 is also represented not a practicable instrument, but a 
diagramatic invention in which new relations are involved, and 
shows an entrance into a new field, inasmuch as sound-waves in air, 
such us those made by the voice, are to expend their energy in such 
au way as to set up magnetic variations in 6, and through a succession 
of operations involving electricity and magnetism set up in the air 
in L vibratory motions similar to the vibratory motions set up in A. 
This device shows how that may be done, but the apparatus when 
constructed as shown is probably as inefficient for the specific 
purpose it was to perform as could very well be devised. So 
impracticable was it when constructed by its inventor that he 
was himself not able to make it do what it was intended to 
do. He said in his lecture before the Society of Telegraph Engi- 
neers in London, Oct. 31, 1877, that he was unable to hear even a 
faint sound from it, and that after many experiments attended by 
the same results. He declares that the results were “ unsatisfactory 
and discouraging.” A great deal of care and patience has been 
spent upon the structure of this particular device within the last 
three or fuur years in order to prove that it will do what it was 
declared to be invented to do, and now it may be heard to poorly 
reproduce speech, but it has never been and is not now a practicable 
instrument, and has never been made or sold as such. 

I do not mean to imply that in that device there is not shown a 
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new idea of the very highest importance, but only mean to assert 
that to make that idea of commercial importance as distinguished 
from scientific importance still further invention had to be made, 
and an invention of my own in 1876 was afterwards incorporated, 
and made it immediately the practicable instrument now known as 
the magneto telephone. 

The inherent difficulties in Fig. 7 are of two different kinds: 
first, mechanical ; the second, electrical. The movable armature ec d@ 
which is attached at its lower end to a in A has, on account of its 
pendency, a rate of vibration of its own somewhat.similar to that of 
a pendulum, and for that reason it is not so free to respond to the 
movements at @ as it should be in order to faithfully follow 
the motions of a. The heavier the arm c the greater would be this 
difficulty, and therefore the relations between the movements in air 
in A and those in the movements of ¢ cannot be synchronous as they 
should. What is true concerning the part c in A is also true for the 
corresponding part 2 in L, so that in general it may be said that 
the armatures in A and in L are not adapted for the work they 
are intended to perform. Electrically the magnets 4 and f are what 
are known as electrc-magnets as distinguished from permanent 
magnets. The current of electricity in this had a double function 
to perform, —- to maintain the magnetism of the electro-magnet, as 
well as by its changes to change the magnetic strength; an arrange- 
ment which has been abandoned altogether and permanent magnets 
have been substituted. 

Either of these two reascns would be sufficient to prevent such 
devices as shown in Fig. 7 from having any commercial importance, 
while both of them render it entirely useless. 

[ Answer objected to because it does not appear that the witness has 
any adequate knowledge or means of knowledge concerning the matters 
testified about, and because the parts relating to Fig. 5 are immate- 
real. | 

[Noon recess. | 

Int. 48. What knowledge and means of knowledge have you as 
to the practical usefulness of the instrument shown in the Bell patent 
of 1876? 

Ans. My means of knowledge are two, theoretical and practical. 
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Theoretically I am well acquainted with all the conditions involved 
in the transformations of energy when speech is transmitted in all of 
the well-known methods, and several methods not so well known. 
Such knowledge I have obtained, not simply from books, but by 
experiment in a very wide field. 

My opportunities for knowing all about telephones have been 
as good as the best, for I have experimented with them with skilled 
assistants for several years, and of the four different kinds of tele- 
phones which are well known, namely, the magneto telephone, the 
rotophone, the static telephone, and the motophone, I myself invented 
three of them, the first three named. 

As a skilled mechanic I speak of mechanical arrangements, having 
learned the machinist’s trade and worked for years as a machinist, 
and when I have said that the device shown in the 1876 patent is 
practically useless, I give not only my own judgment, but that of 
Prof. Bell himself, who declared-it to be “ discouraging ” and “ unsat- 
isfactory ” even “after many experiments.” 

Int. 49. What have you done as to the Reis telephone described 
in the following publications [now put in evidence] ? 

“Zeitschrift des deutsch-osterreichischen Telegraphen-Verein,” 
published at Berlin, Prussia, in the year 1862, Vol. IX., at page 125. 

“ Electricity,” by R. M. Ferguson, published at said London, and 
at Edinburgh, Scotland, inthe year 1867, pages 257-259. 

“The Telegrapher,” published in New York, N. Y., in the year 
1869, Vol. V., No. 39, at page : 

©The Manufacturer and Builder,” published in said New York in 
the year 1869, Vol. I., at page 129. 

“Wonders of Electricity,” by J. Baile, published in said New 
York in the year 1872, at pages 140, 141, 142 and 143. 

“Die Fortschritte der Physik,” von Dr. E. Jochmann, 1861, 
pages 171, 175, and 1863, page 6. 


“Zeitschrift of the German Austrian Telegraph Association for 
1862,” page 12). 

“Polytechnisches Journal,” von Dr. E. M. Dingler,Nos. 168,169, 
Augsburg, 18632, pages 23, 185 end 399. 

“Deutsche Klinik,” No. 48, Berlin, Nov. 28, 1863, pages 468, 469. 
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“ Deutsche Industrie Zeitung” for 1863, Chemnitz, No. 16, page 
184, No. 18, page 208, and No. 22, page 249. 

“Frankfurter Conversationsblatt,” Nov. 29, 1861, and June 30, 
1863. 

“Polytechnisches (Physikalisches) Centralblatt,” 1863, pages 857, 
859. 

“Polytechnisches Notizblatt,” von Prof. Dr. Rud. Boettger, Frank- 
furt a/M., No. 6, XVIII., Jahrgang, 1863, pages 81, 84 and 225. 

“Didaskalia, Blaetter fuer Geist, Gemueth und Publicitaet,” 
Sept. 28, 1864, No. 232. 

“Die Gartenlaube,” Leipsic, 1863, No. 51, page 807. 

“Die Neueren Apparate der Akoustik,” Von Pisko, Wien, 1865. 

Reis’s Descriptive Circular, Frankfort a/M., 1863. 

“Jahresbericht des Physikalischen Vereins,” Frankfurt a/M., 
1861. 

And produce the instruments tested by you, and describe what 
work they will do, and also point out any fallacy as to the theory 


set forth in such of the publications above meutioned as you have 


read. 

[ Question objected to as calling for incompetent evidence. | 

Ans. Iam not acquainted withthe German language, and have 
therefore not read in the original several of the publications alluded 
to in this list, but I have read several translations of the description 
and purpose of the Reis telephone and am tolerably familiar with 
what has been written about it in English. Iam also familiar with 
the device itself in an experimental way, as I have experimented a 
great deal with the devices invented by Reis. 

] will first describe what I have done and the results which I 
have obtained with the use of such apparatus. Asa Reis telephone 
consists of two different instruments, each having a function different 
from that of the other, it will be convenient to take each of these 
separately, ard first, the transmitter. The Reis transmitter as made 
by him consists of an air chamber, generally of a cubical form, but 
sometimes made quite shallow, into which sounds of various sorts in 
air might be produced by means of a short front tube. In the top 
of this air ci ver a hols was cut, and ever it was stretched a taut 
membrane, iic fuuction of which was to vibrate with a greater 
amplitude than was possible to the more solid parts of the box. 
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Upon the middle and on top of this membrane a piece of thin 
platinum was glued, which piece of platinum: was soldered to a piece 
of wire connected with the more solid part of the bex so as to be 


easily connected to a wire leading from the battery. “4 
A Y-shapped metallic piece was made of sucha size as that the i 
angle of the Y should just reach the middle of the platinum upon : 
the membrane, while the legs were supported upon the wooden part 
of the box. One of these legs was made to form part of an electric 
circuit, which had its connections with a screw cup, as is usual. At . 
the angle of this Y-shaped piece was fastened a short piece of plati- | 
num wire so that the end of the latter might touch and rest upon the 4 
platinum piece that was cemented to the membrane. When this de- 
vice was coupled at its external connections with the wires from a 
battery, a current of electricity would flow through the provided 
connections, which current might be broken by lifting the platinum { 
wire point from the platinum piece upon which it rested. Such 7 
breaking of the current by breaking the contact at that place could i 


be effected by sound vibrations, provided they were strong enough 
to move sufficiently the membrane and make it to toss up the part 
resting upon it. 
In that way a current might be broken a great many times in a : 
second, which number must depend upon several conditions. 
First. The number of vibrations performed by the membrane. 
Second. The amplitude of such vibrations. 
Third. The distance to which the movable Y-shaped piece was 


thrown. As the latter piece, when once it has been raised a short er 
distance from the membrane and so has broken the circuit, can only i ae 
fall at a certain rate, which will depend upon gravitation alone, and — . 


for a short interval is a very small distance indeed, it follows that 
the membrane may vibrate a number of times between the times, 
when the wire is thrown up and when it again falls so as to renew — 
contact. This evidently can take place only in an irregular manner, 
which, in any case, will depend, not upon the pitch of the sound 
which produces it, but upon the strength of such sound, or the am- 
plitude of vibration of the membrane. The membrane, if light, may 


hronously with the sound waves which actuate it, 
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The current, therefore, in such a case, would be broken in a corre- 
sponding irregular way. If, however, the sound vibrations were 
Oo > oe ’ 


not strong enough to completely separate the platinum wire from 
the platinum disk, but should only have its pressure due to its 
weight varied upon it, the current flowing through such terminals 


that were varying only in the amount of pressure would only be 
varied as to strength of current passing through those points, and 
there would be no disruption. There would in that case be what is 
now called an undulatory current passing those terminals, the undu- 
lations in which, when caused by sound vibrations actuating the 
membrane, would correspond precisely with the undulations in the 
air which produced them. 

There is still another electrical condition to be cited here. 
Whether an electric current is broken when a break is made in the 
conductor will depend upon the extent of the break and upon the 
electro-motive force present. If the electro-motive force be consid- 
erable, there may be an entire break in solid conductors, and yet 
the current continue to pass. 

This condition is well seen in what is called the are light. A 
distinction must therefore be kept in mind between a break of cun- 
tact and a break in current. | 

A break of contact does not imply a break in current. It may 
imply only an increase in resistance; from which it follows that 
with a high electro-motive furce it would be impossible to break the 
current altogether between the platinum terminals in the Reis trans- 
mitter. Inasmuch then as it is theoretically possible with such a 
transmitter to so modify a current of electricity as that such modifi- 
cations in strength will correspond with the changes present in air 
vibrations when speech is produced, it follows that such a device as 
bas been described is adapted to transmit speech, provided some 
device is employed for the reconstruction of such electric energy 
into sound-waves be provided. ) 

This instrument which I exhibit [now put in evidence and marked, 
* Defendants Exhibit Reis: Tiansmitter, W. A. C., Spl. Ex’r”] is 
such a Reis transmitter as I have described, and does pot differ in 
any respect from those made by Reis himself. With this instru- 
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ment used as transmitter I have repeatedly heard whole sentences of 
spoken words, thus proving that the instrument is competent to pro- 
duce such changes in an electric current as are competent to transmit 
speech, whether such changes be called vibratory, undulatory or in- 
termittcnt. The name applied may be more or less appropriate, but 
that has nothing to do with what actually takes place, for the latter 
may be tested by appropriate means without any attempt at descrip- 
tion of what takes place. 

Secondly, as to receivers. In Reis’s experiments he adopted a 
device invented by Dr. Page, for the production of sounds, in whicha 
varying current of electricity passing through the coils of an electro- 
magnet varied the magnetic energy of the core of the magnet ; 
such change in magnetization being accompanied by a change in the 
dimensions of the core, which change results in the production of 
sound. As the current through the coil is a continuous one, so long 
as there is no break elsewhere in the current and as any change in 
current strength affects in the stated way the electro-magnet, it fol- 
lows that such device is competent to transform electric energy 
into magnetic energy and the magnetic energy into sound vibrations 
corresponding in all their successive changes to the successive 
changes of the magnet producing them. In other words, the 
Reis receiver as invented by him, for the purpose of reproduc- 
tion of speech electrically, is competent to do that work in all its 
particulars. The instrument I exhibit [now pué in evidence and 
marked “ Defendants’ Kahibit Reis Recevver No. 1” | is in all respects 
Similar to those made by Reis, and with which I have repeatedly 
heard articulate speech, — not simply single words, but whole sen- 
tences,— and thus demonstrates what was highly probable a priori. 

Reis then invented, as shown by his instruments, a transmitter able 
to transmit and a receiver able to receive and give out to the air 
such sounds as are meant when we speak of the transmission of 
speech by means of electricity. When, however, Reis described the 
operation of his own instruments he was somewhat in error, and all 
the descriptions of his instrument which I have seen which were pub- 
lished simply copied Reis’s descriptions with their errors. 

How Reis described the action of his telephone and how that tele- 
phone operated are very different things. We can to-day describe 
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his instrument just as he left it, and, in order to know what it will do, 
we do not need to inquire about the terms in which he described it, 


[ Adjourned. | 
Boston, May 17, 1883. 


Reis’s invention for us consists in what he made, not what he 
thought about it. His theory of the working of his instrument 
does not necessarily hold us to the same opinion, especially when 
we test his own instruments and find his description of their work- 
ing wrong in some particulars. Thus Reis, in his theory, seems 
to imply that a current of electricity passing the movable terminals 
in his transmitter must be broken every time there is a vibration 
of the membrane, and this interpretation has been adopted, as was 
natural, by those who undertook to describe Reis’s telephone by pub- 
lications and by those whose interests to day will not be subserved 
so well by the true interpretation. But the descriptions of the ex- 
periments by Reis himself are sufficient to show that his interpreta- 
tions of the working of his apparatus were wrong; for he says in his 
well-known prospectus, “Besides the human voice (according to 
my observations), the tones of good organ pipes from F to C, and 
the tones of the piano, can be reproduced equally well.” 

Now, for the transmission of such sounds as are given by a piano, 
it is as absolutely essential that there should be an unbroken current 
as it is that there should be such conditions for the transmission of 
speech. If there be any interruption of current in an attempt to 
transmit the tones of a piano, the tones will be interrupted, and will 
therefore not be transmitted. The sound of a piano consists ina 
continuous series of vibrations without intermittence. So do those 
of an organ, as well as those of the voice, and they cannot be trans- 
mitted in any proper sense if there be interruptions in the current. 
Now I have already described the Reis transmitter, and a simple 
inspection of the arrangement for producing changes in the current 
serves to show that, with such movable parts, where the motion of 
one depends upon gravitation in one direction as dues this, while the 
other is compelled to move in any period by the action of sound 
vibrations, it will be seen that the motions of the former when sepa- 
rated from the latter cannot follow the motions of the latter, and 
therefore the latter may make many vibrations before the former may 
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again fall to touch it; such vibrations of the membrane, however 
faithful they might be to the motions of the sound-waves which cause 
it to move, would be entirely lost from the possibility of reproduc- 
tion, no matter what might be used as a reciver ; when, therefore, Reis 
says that the tones of a piano may be reproduced, it is substantially 
the same as saying that the current has not been broken during such 
transmission. 

Furthermore, it will be seen, by considering the possibilities of 
the motions of such parts of a transmitter, that not even pitch can be 
reproduced when there is such a break in the current as such a de- 
scription would imply. The only pitch which could be reproduced 
would be that of the possible contacts per second of the two mova- 
ble electrodes, which, as before stated, will depend, not alone on the 
motions of the membrane, but upon the rate of fall of the \V- 
shaped piece after it has been separated from the lower connection 
by an upward thrust of the latter. This may easily be tested; con- 
nect the Reis transmitter with any receiver in circuit with a battery 
and produce sounds of such strength as to make certain that there 
is an actual break in the current, and what will be heard from any 
transmitter will not be pitch, but a rapid series of crackling sounds, 
which will differ but little from each other in character or frequency, 
no matter what the actual pitch of the sound may be at the trans- 
mitter. By lessening the intensity of the producing sounds, the ter- 
minals willhave less amplitude of separation until, when pitch alone 
is faithfully produced, there will be no break in the current, 
though there may be a slight break of contact, a distinction to 
which I have before called attention. 

Again, it is possible to demonstrate in another way that there is 
not necessarily any make or break of current in the Reis transmitter 
at the platinum terminals when the membrane is msde to vibrate, 
for, by the substitution of a piece of carbon in the place of the mer- 
cury cup, where the function is simply to maintain contact, and not 
to effect the current, such modified Reis transmitter becomes imme- 
diately an excellent transmitter producing such a current as is com- 
petent to loudly and faithfully reproduce speech. This demonstrates 
that there is not a break of current at the platinum terminals, and 
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shows what a slight change was needed in the apparatus of Reis in 
order to constitute it an excellent transmitter. 

A Reis transmitter differing in no respect from the common Reis 
transmitter, except in the substitution of such carbon for the mer- 
cury, I have here [now put in evidence and marked “ Defendants’ 
Exhibit Reis Transmitter Modified, W. A. C., Spl. Ev’r”]. With 
this instrument it is possible to transmit speech well, which proves 
that during transmission there is not a break at the platinum termi- 
nals, but that an appropriate current traverses the circuit. 

The chief defect in the Reis transmitter consists in the employment 
of platinum terminals, a substance which is easily fused when made 
a conductor in « circuit requiring a strong current of electricity, in 
order to operate the receiver at a distance ; the terminals, being small, 
are apt to fuse together when a current of sufficient strength is em- 
ployed in it. The principles involved in the Reis transmitter are no 
more changed by substituting a piece of carbon fora piece of plati- 
num than it would be changed by substituting rosewood for oak in 
the structure of the box. By substituting carbon for the platinum 
in the Reis traysmitter, one has not changed the mechanical condi- 
tions present ope whit; but the change will make it a more efficient 
instrument. By substituting rosewood for oak it might be made a 
more clegant instrument. All of these considerations convince me 
that the commen descriptions of the theory of the operation of the 
Reis telephone transmitter, so far as such descriptions refer to it as 
a make and break current device, are wrong. Before I had ever 
seen or experimented with such Reis apparatus, I had occasion to 
describe it in a little book on the telephone I published six years 
ago. At that time I described it in the same terms I found it de- 
scribed in other publications, and such description I have found, by 
experiment and reflection, to be wrong, and I repudiate such descrip- 
tion as being wrong, both mechanically and electrically ; and I say 
the same as to all the descriptions of the principle of working of the 
Reis transmitter which are subst tially the same as those in that 
publication, whether such dese tions are by Reis or by any one 
else. / 

As to the Reis receiver, whiva I have before described as competent 
97 
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to transform electric vibrations of any sort into sound vibrations, 
through the action of magnetism, and which, I understand, has never 
been questioned by anybody as to its ability to produce in air sounds 
corresponding in all respects to the successive changes in the mag- 
netism. The chief difficulty with this device is not in its electrical 
or magnetic relations so much as in its acoustic adaptations. It is 
un instrument made to sit upon atable like an ordinary telegraph 
instrument, as if Reis expected that the sounds produced by it might 
be loud enough to be heard by a room full of people, — an acoustical 
condition which is unfavorable for the hearing of weak sounds. If, 
instead of mounting his receiver in this way, it be so mounted as to 
prevent the scattering of sounds in all directions, as it will in this, 
and enable them to be utilized at the ear so that the minuter actions 
of the receiving magnet may be better heard, the receiver is then 
found to perform well, and speech may be heard nearly as well with 
such a receiver as with the best that have yet been invented. 

[ Noon recess. | 

These two receivers [now put in evidence and marked Defend- 
ants’ Exhibits “ Reis-Thompson [teceiver” and “ Thompson-Reis Re- 
ceiver” | are alike, excepting the resistance of the coils, and are 
examples of the receiver just spoken of. 

In all the receivers so far mentioned the chief source of sound in 
air from them is due to the molecular movement produced in an 
electro-magnet by an electric current, such magnetic changes acting 
directly upon the receiving case of wood. But I find in a publication 
by V. Legat, which is referred to in No. 19 of the answer, a figure and 
a description of another kind of a receiver to be used with a Reis 
transmitter for the reproduction of sounds. Such receiver consists 
in an electro-magnet provided with an armature so mounted in front 
of the poles of the magnet that the changes in magnetism of the 
magnet act inductively upon the armature and cause it to vibrate in 
consonance with such magnetic changes. This inductive mignetism 
upon the armature, by which the latter is made to do the sonorous 
work, has the additional advantage over the other recciver of embody- 
ing not only the molecular movements of the magnet itself, but the 
attractive effect of such magnet, and it does not differ in any involved 
magnetic or electric relation from the receiver shown in Fig. 4. of 
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Prof. Bel’s 1877 patent, No. 186,787. The vibrations of such an 
armature may have much greater amplitude than is possible for the 
electro-magnet itself to have, and therefore the strength of the 
resulting sound may be relatively increased. With such a receiver 
which I have had eonstructed for the purpose, I find that it is com- 
petent to reproduce speech in its entirety and with corresponding 
increase in loudness. Such an instrument I now produce [now put 
in evidenceand marked “ Defendants’ Exhibit Reis-Legat Receiver, 
W. A. C., Spl. Ea’r"). 

This instrument, which was invented in 1862 to be a receiving tel- 
ephone, was evidently intended to sit upon a table rather than to be 
held to the ear, and because of that, when it so sits upon a table dur- 
ing use, it is not possible to hear distinctly the speech waves emitted 
by it, if one is at a distance from it; yet it is not difficult to make it 
talk loud enough so that it may be heard with tolerable plainness 
two or three feet away, and if it be held to the ear, every word will 
be plainly and distinctly articulated. When this device is so ar- 
ranged that the air vibrations produced by it are concentrated at the 
ear instead of being scattered in all directions without changing in 
any degree its electrical and magnetic relations, it becomes the com- 
mon magnet receiver, with the exception that in the common magnet 
receiver the magnet’ is a permanent magnet instead of an electro- 
magnet. All that has been changed about it is simply the boxing. 
There is nothing added, and nothing subtracted; but it is identical 
in everything excepting shape. 

The good performance of such a receiver depends upon the rela- 
tion of the varying électric current to the strength of the magnet, 
which will depend upon the relation of the resistance of the coils of 
wire to the resistance in the rest of the circuit, and the proper 
adjustment of the armature to the magnet, which adjustment is pro- 
vided for in the original instrument and in the exhibited copy, Reis- 
Legat receiver. 

Reis then invented an instrument for the transmission of sounds 
electrically, which instrument he named the telephone. He invented 
and constructed an apparatus suitable to be used as atransmitter, and 
also to be used as receiver. He declares them competent to repro- 
duce any kind of sound, and especially speaks of the piano, the 
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organ and the voice. He declares that spoken words could be 
transmitted, and had been by him; and I find by experiment with 
the same apparatus that it is competent in my hands to do the same 
that he said it would do; and, while I do not agree with him in some 
parts of his explanation of the working of his devices, I am _ per- 
suaded that he invented a speaking telephone which is competent to 
transmit speech by means of a varying current of electricity, such 
varying current being produced by the change in resistance in such 
an electric circuit as could be produced by sound vibrations in air 
acting upon the electrodes of such circuit so as to vary the resistance 
of that electric circuit, and which electric undulations so set up were 
transformed into mvgnetic action in a suitable receiver, and through 
the action of the varying magnetism, either directly, as in the knit- 
ting-needle receiver, or less directly through inductive action upon 
an armature set up in the air vibrations corresponding to the air 
vibrations set up in the air at the transmitter. 

This is precisely what is done, so far as transmitter is concerned, in 
what is now called the Blake transmitter. There has been a sub- 
stitution of a thin metal plate for the membrane of Reis, the moist- 
ure of the breath causing the latter to very soon get limp. The 
present diaphragm prevents that, but has no different function. 
Carbon has also been substituted for platinum at the terminal, —a 
substance better adapted to that particular purpose than platinum, 
though the function is in no wise different. Carbon will not fuse, 
and is capable of yielding a better minute are during the vibrations 
of the terminals than platinum will give. Beyond that, the instru- 
ments are identical, one being only an improvement upon the 
other, — in no wise a departure from the principle of the first Reis 
transmitter. 

[ Adjourned. | 

[ Complainants object to all statements made by the witness as to 
what the Iteis did do or did not do before the date of the Bell patent 
because the witness has no knowledge on the subject, because there is 
no foundalion for such testimony in the answer, and because it does 
not appear when or where, if ever, Reis did or attempted to do any- 
thing stated by the witness; and object to all statements relating to the 


alleged work of Reis which are not found in or which is inconsistent © 
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with the publications referred to in the answer and put in evidence; 
and further object to the instrument marked “ Reis-Legat L[eceiver,” 
because tt does not conform in the parts which it possesses to the 
description given in the Legat article, and because it contains features 
of construction which tend to adapt it for an articulate speech receiver 
which are not found in the Legat article, referring particularly to the 
paper put over the poles of the magnet, and to the piece of soft rubber 
between one of the poles and the armature which are in the instru- 
ment produced, and which are not described or shown in the article 
by Legat. And-also object to the references to a so called boxed 
Legat receiver unless the instrument referred to is put in evidence. 
And further object to the said answer, for this, that the statements 
therein contained are contradictory of and inconsistent with the publi- 
cations named in defendants’ answer and put in evidence by the 
defendants. | 
Boston, May 24, 1883. 


Int. 50. Please explain the electrical conditions in the use of 
the telephones of Reis, Wright, the Bell patents of 1876 and 1877, 
that in general use, and your telephone. 

Ans. In all cases where electricity is generated and conductors 
are provided there the strength of the current in such conductor is 
correctly represented in the expression = = C, where E is electro- 
motive force, R is the resistance in the circuit, and C the current 
travelling in such circuit. Now, inasmuch as the strength of the 
current varies inversely as the resistance, and as the resistance in 
the circuit is generally made up of two or more parts, it is customary 


to. represent the resistances in different parts of the circuit. by 
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organ and the voice. He declares that spoken words could be 
transmitted, and had been by him; and I find by experiment with 
the same apparatus that it is competent in my hands to do the same 
that he said it would do; and, while I do not agree with him in some 
parts of his explanation of the working of his devices, I am_ per- 
suaded that he invented a speaking telephone which is competent to 
transmit speech by means of a varying current of electricity, such 
varying current being produced by the change in resistance in such 
an electric circuit as could be produced by sound vibrations in air 
acting upon the electrodes of such circuit so as to vary the resistance 
of that electric circuit, and which electric undulations so set up were 
transformed into mygnetic action in a suitable receiver, and through 
the action of the varying magnetism, either directly, as in the knit- 
ting-needle receiver, or less directly through inductive action upon 
an armature set up in the air vibrations corresponding to the air 
vibrations set up in the air at the transmitter. 

This is precisely what is done, so far as transmitter is concerned, in 
what is now called the Blake transmitter. There has been a sub- 
stitution of a thin metal plate for the membrane of Reis, the moist- 
ure of the breath causing the latter to very soon get limp. The 
present diaphragm prevents that, but has no different function. 
Carbon has also been substituted for platinum at the terminal, —a 
substance better adapted to that particular purpose than platinum, 
though the function is in no wise different. Carbon will not fuse, 
and is capable of yielding a better minute are during the vibrations 
of the terminals than platinum will give. Beyond that, the instru- 
ments are identical, one being only an improvement upon the 
other, — in no wise a departure from the principle of the first Reis 
transmitter. 

| Adjourned. | 

[ Complainants object to all statements made by the witness as to 
what the Leis did do or did not do before the date of the Bell patent 
because the witness has no knowledge on the subject, because there is 
no foundation for such testimony in the answer, and because it does 
not appear when or where, if ever, Reis did or attempted to do any- 
thing stated by the witness ; and object to all statements relating to the 
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with the publications referred to in the answer and put in evidence; 
and further object to the instrument marked “ Reis-Legat Ieceiver,” 
because it does not conform in the parts which it possesses to the 
description given in the Legat article, and because it contains features 
of construction which tend to adapt it for an articulate speech receiver 
which are not found in the Legat article, referring particularly to the 
paper put over the poles of the magnet, and to the piece of soft rubber 
between one of the poles and the armature which are in the instru- 
ment produced, and which are not described or shown in the article 
by Legat. And.also object to the references to a socalled boxed 
Legat receiver unless the instrument referred to is put in evidence. 
And further object to the said answer, for this, that the statements 
therein contained are contradictory of and inconsistent with the publi- 
cations named in defendants’ answer and put in evidence by the 
defendants. | 
Boston, May 24, 1883. 


Int. 50. Please explain the electrical conditions in the use of 
the telephones of Reis, Wright, the Bell patents of 1876 and 1877, 
that in general use, and your telephone. 

Ans. In all cases where electricity is generated and conductors 
are provided there the strength of the current in such conductor is 


correctly represented in the expression = = C, where E is electro- 


motive force, R is the resistance in the circuit, and C the current 
travelling in such circuit. Now, inasmuch as the strength of the 
current varies inversely as the resistance, and as the resistance in 
the circuit is generally made up of two or more parts, it is customary 
to- represent the resistances in different parts of the circuit by 
R+R,+ R,, and so on, the sum of all these being the total resist- 
ance in the circuit ; and, in accordance with this usage, I shall explain 
the electrical conditions and currents in the several cases. In the 
Reis telephone there was provided a complete electric circuit in 
which the electro-motive force being provided by a battery was 
practically constant. 

The resistance in that circuit consisted (1) of the resistance in 
the battery, which I will indicate by R. This is called internal 


resistance. (2) The resistance in the circuit external to the battery 
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embracing the connecting wires is represented by R,; (3) and in ) 
addition to this a variable resistance in the transmitter, which I 
indicate by R2. | 

Now, letting E represent electro-motive force, the expression 


RR, represents the electrical conditions employed by Reis. 


The introduction of this variable resistance R, constitutes Reis’s great 
invention, as he was the very first, so far as I have any information, 
to vary the current strength in a circuit by means of a varying 
resistance operated by the energy of sound vibrations. It is pre- 
cisely what is now known as microphonic contact. 

In the case of Wright, who succeeded Reis, he also employed a 
constant electro-motive force such as from a battery, and a. circuit 
having internal resistance R, an external resistance R,, and a variable 
resistance R, so that the expression for his current stands thus: 

1D 
R+R,+ Rk, 
cuit. The letters marked R and R, in this case I have made small to 
indicate their relative size when compared with the R’s.in the case 
of Reis. ! 

In Reis the internal resistance in the battery which is represented 
by R may be very considerable, and will increase with every cell 
employed to obtain a stronger current, whereas in Wright the in- 
ternal resistance R is reduced to the lowest possible, and at no time 
need to exceed that in a single cell, as there can be no advantage in 


This represents the current in Wright’s primary cir- 


» 


using additiuvnal cells. 

The external resistance in Wright’s primary is R,, for this too is 
reduced to its minimum, and is indeed shortened up to a few feet 
in length; while the variable resistance R, is thus made to have a 
relatively much greater effect upon the variability of the current 
strength than was possible to be had with the Reis arrangement. 

Wright practically brought both the transmitter and receiver of 


Reis close together, and, instead of using the magnetic variations of s 

the Reis receiver to produce sounds, he utilized them in producing 

electrical undulations or vibrations in a secundary circuit which he A 
% provided. | 


This secondary circuit was so related to the primary circuit that a 
variable electro-motive force is set up in it, and the resistance in | ) 
this secondary circuit may be represented by R (the internal resist- | | 
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ance of the secondary coil) + Ri, which represents the resistance 
in the rest of the circuit when a discharge is taking place, so that 


this electrical relation may be thus represented : R+ Rk 

I have before explained that there are electrical conditions in the 
Wright receiver. which are not utilized, and which, being present, 
would only serve to modify the other electrical relations upon the 


2 * = b e,° vat * . £. EK (var. ) 
circuit. This condition may be thus represented : R+R, +B, 


The B,; here indicates that the current strength upon the line is 
made smaller, not by the existence of a resistance proper, but by 
the tilling up of the line, or the charging of the line until a dis- 
charge can occur, when factor B, becomes a minimum to be increased 
again as before. 

In Bell’s patent of 1876 and 1877, the currents were such as may 


be properly represented by CLR 
1 


the internal and external resistance of the line. Here it is the 
electro-motive force which was a variable factor, while the resistances 
of the battery and of line and of instruments are constant. 

In commercial telephones such as employ secondary currents the 


conditions in the primary are represented by TET R , for the 
] 2 


; Rand R, representing as before 


electro-motive force being provided by a cell is practically constant, 
while the internal and external resistances are brought to a minimum, 
and the variable resistance R,is made to be the greatest practi- 
cable. 

It will be seen that this is precisely the same as the currents in 
Wright’s primary. 

In the secondary of the commercial telephone, the electro-motive 
force is variable, while R and R, are constant, which is precisely the 
same as the expression for the currents of Bell’s 1876 and 1877 


patents. 
In my method the electrical condition in the primary are repre- 


E , 
sented by eR, +R, and are substantially the same as the cur- 
rents in the primary of the commercial telephone and in Wright’s 


primary. 
In my secondary E is variable, while R and R; may represent the 
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resistance in the secondary coil and the line to the receiver, but, 
inasmuch as no current can traverse my receiver, it follows that no 


expression for current strength can be given, and the nearest at- 
E (var. ) 
R + R, + infinity’ 


tempt would be the following: which, of course, 


will equal nothing. 
The electricity operative in my receiver not being current but 
statical, its efficiency is represented by electrical attraction between 


E? (var.) § 
&% 2a D*? 


the plates, and that by the formula , as has before been 


explained. 

In any electrical instrument provided with a metallic seuiinaten, 
like a wire, through which a current of electricity is to pass, the 
strength of the current at any instant passing through it will depend 
upon the difference of potential between the terminals and the 
resistance of the conductor, and that quite independent of the source 
of electricity. Thus, in a magneto telephone, if there be a difference 
of potential of one hundred volts between the terminals, and the 
resistance of the coil be one hundred ohms, the current that will 
traverse that coil will be equal to one ampére, in accordance with 


E = 100 
<= 
This is a correct representation of the action in all magnet tele- 


Ohm’s law. 


phones, the variable being E. R, always finite and always low, 
always gives a definite value to C. In mine, if E = 100, R = in- 
finity, and consequently © will be zero, which shows that it does not 
conform for its action to Ohm’s law. 

If we consider now the electrical conditions present in my second- 
ary coil and transferring line when the latter is in connection with 
my receiver, it will be seen that such connections represent a condi- 
tion in which electricity may flow into but not through, and where 
the further extremity of the transferrer may acquire the same poten- 
tial as that of the terminal of the induction coil, and where, if there 
be any discharge proper, it must be back through the coil. What- 
ever electrical energy, in its statical form, is spent within the 
receiver, of course that energy, being spent, can no longer exist as 
electricity, and therefore there can be no reaction. The transferring 
line will then simply be a receptacle into which electrical energy of 
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charge the whole line to varying degrees of potential as distinguished 


from varying degrees of current strength. 

If it were possible to picture the electrical condition of two wires, 
one through which a current of electricity is flowing, as is the case 
when a magneto-telephone is being operated in the usual way, and 
the other wire in which it is impossible for electricity to flow through 
like a current but only able to fill it, such picture would represent 
for the former a given amount of electricity at the beginning of the 
transferring wire, which amount would be continually diminishing 
in quantity to the further extremity of the line in the earth, where it 
would be nothing; and if such flowing current were made up of 
vibrations or undulations, then such undulations might be repre- 
sented like waves upon such wire. The amplitude of such waves 
would be constantly decreasing to the earth. 

On the other hand, in my wire the electricity would be seen to be 
more nearly uniformly distributed throughout it: the distant termi- 
nal of the transferring wire within my receiver will never be zero; 
for my receiver, having been once changed by operation upon such a 
line, retains enough difference of potential between the plates to con- 
tinually react upon the line, and may acquire a difference of potential 
considerably greater than the electric potential which operates them 
during the transmission of speech. Such transference of electricity 
capable of operating such receivers is generally known as currents 
of charge, to distinguish them from the ordinary curren‘s, such as 
conform to Ohm’s law, such as are designated by C in that for- 


E 

mulap=C. ° 

As heretofore; such currents of charge have not had any commer- 
cial value. They have not been studied, and have not had the par- 
ticular nomenclature adapted to them as has been the case with the 
common currents. It is a mistake to consider the two as being iden- 
tical, for they are not; but each follows its own laws, and is capable 
of producing effects not producible by the other; that is to say, a 
current of charge is capable of producing electro-static effects, while 
an Ohm’s-law current is capable of producing magnetic, or heating 
or other effects..: 

| Noon recess. ] 
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A current of charge differs from an ordinary current in another 
particular, which is important. A current of charge proper can only 
exist when the wire in which it exists does not form part of a con- 
ducting circuit. For this reason, such current of charge rapidly 
decreases in current strength from the fact that the difference of 
potential between the two ends of the wire becomes nothing. For 
instance, suppose a wire, one end of which is connected to an induc. 
tion coil, the other end extending in free air; if there be now pro- 
duced an electro-motive force, say of one hundred volts, between 
the induction coil and the free end of the wire, there will, at the first 
instant, at the coil end of the wire, start a current of the ordinary 
sort; and the strength of such current will depend upon the resist- 
ance of the wire as ordinarly understood; but, as such electro- 
motive force cannot be discharged from the wire, the wire will begin 
to fill up; that is to say, the free terminal will now be rising in poten- 
tial, and will continue to do so until the whole wire has attained the 
same potential practically as the terminal in contact with the induc- 
tion coil. Whether it attains completely to that or not does not 
depend upon the resistance of the wire, but upon the electro-static 
capacity of the wire; thatis to say, its ability to contain electri- 
city. If its static capacity be small, as it would be in a short wire, 
or in a long, fine wire, then the electric potential would be practically 
the same throughout the wire. This charging current differs, then, 
from the other current in this, that it becomes less, not through the ef- 
fect of resistance in the conductor, but from the fact that such charging 
current decreases the difference of potential between the two termi- 
nals, so that the current stops because there is no difference of poten- 
tial. The wireis said then to be charged. This condition I referred 
to by B, in the expression for varying current, and in connection with 
such expression it may be seen that the value of B,, may vary from 
zero to infinity. In an ordinary ring circuit the value of B, is zero; 


while in an open circuit it may attain its maximum. 

A current of charge then can never do the proper work of an 
ordinary current, for the reason that no sooner does it begin to act 
than it begins to prevent the conditions for an ordinary current by 
narrowing the difference of potentials continuously until the differ- 
ence is zero. 
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[ Complainants object to ull statements made by the witness as to 
what eis or Wright did do or did not do, because the witness has 
no knowledge on the subject, because there is no foundation for any 
such testimony in the answer, and because tt does not appear when 
or where, if ever, Reis or Wright did or attempted to do anything 
staled by the witness ; and object to all testimony relating to the alleged 
work of Reis or Wright which is not found in or which is inconsis- 
tent with the publications referred to in the answer and put in evi- 
dence; and further object to the said answer for this, that the statements 
therein are contradictory of and inconsistent with the publications 
named in defendants’ answer and put in evidence by the defendants. | 

Int. 51. I must now ask you whether you have any knowledge, 
or in any one of your answers intended to imply that you had any 
knowledge, of the Reis, of the Reis-Legat or the Reis-Wright 
methods or apparatuses, except that derived from the publications 
put in evidence and your use of instruments made and used as de- 
scribed in those publications. 

[ Complainants’ counsel objects to the question, as it assumes that the 
witness used the instruments as described in the publications. | 

Ans. My knowledge of all of those instruments is derived either 
from publications describing them or from my own experiments with 
such instruments made as described. The instrument called the 
Reis-Legat receiver I find now has a piece of paper pasted over the 
poles, and a small bit of rubber is between the armature and one 
pole. Of these changes I was not aware when the instrument was 
put in evidence, This instrument has been used for experimental 
purposes a year or two and has been used in numberless ways. 

The only object the paper over the poles could have would be to 
prevent the sticking of the armature to the pole when a strong cur- 
rent was used, and was thus only a partial substitute for a stronger 
spring attached to the armature. The function of the instrument as 
a receiver is not altered in its electric or magnetic relations in the 
slightest degree by such bits of paper, and they may be dispensed 
with and the instrument still be just what I said it was, —a good 
receiving telephone capable of reproducing speech perfectly ; and 
there is no difference between this instrument and the original de- 
vice as pictured in the Reis-Legat article in any electric, magnetic 


TF y 1cTo au aaav amt w a Va ~~ 


A PEM 


7 


394 EVIDENCE FOR DEFENDANTS. 


or acoustic relation other than this, that this one is not mounted 
upon a sounding board, as was the other. Beyond that there is no 
difference. 

[ Adjourned. | 

Boston, May 25, 1883. 

Int. 52. Prof. Cross, in one of his affidavits now shown you, seems 
to suggest some similarity between your apparatus and the apparatus 
described in the Bell patent of 1877, and referred to in the sixth 
claim of that patent, and Mr. Vail, near the close of his affidavit now 
shown, you testifies that your apparatus infringes the Bell 1877 
patent: please consider this matter, and state whether there is 
anything in your apparatus, or any part of it, which is found in the 
Bell 1877 patent. 

Ans. In Figs. 1 and 2 of Bell’s patent of 1877 there is shown a 
box or cavity which contains a magnet with its coils, and the chief 
function seems to be simply a suitable boxing to protect such parts 
of the instrument, although it may be called a resonance box. In the 
front of this box there is fixed the speaking tube E, whicad is so con- 
trived as to bring the whole force of the air-waves produced by 
speaking upon the middle of the inductive plate, when the instru- 
ment is used as a transmitter. Reis also employed a boxing in his 
transmitter, and in some forms shallow ones were employed instead 
of the cubical. 

In my transmitters I use Reis’s shallow chamber in the same man- 
ner as he did; and in my receiver there is no cavity behind the plate 
having any sonorous function, while in the front it is essential that 
the ear should come as close to the free vibrating front plate as it is 
possible to have it; and my receiver is not used as a transmitter. 

In my opinion, both the gentlemen are mistaken if they would be 
understood that in my receiver the combinations are such as are 
shown in either of the patents of Mr. Bell, for I do not provide such 
a sounding box as is therein shown and set forth in the claims. 


[In pursuance of the objections mad2 to answers 49 and 50, and 
tn consequence of the statements of the witness in his fifty-first answer, 
that his knowledge of Revs’s apparatus and work is derived entirely 
from publications referred to, complainants object to the statements in 
this last answer as to what Ltevs did or did not do, unless the witness 
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shall point out the publication where he finds the description relied on, 
if any such exist, and the complainants particularly call upon the 
defendants to point out and put in evidence any publication made 
before the date of the Bell patent which shows what the witness calls a 
shallow boxing, if any such exist.) 

Int. 53. What knowledge or information have you as to what 
you call the Reis shallow boxing? You need not describe in your 
answer anything not published prior to 1877. 

Ans. Ihave none excepting such as found in publications since 
1877. 7 

Int. 54. Disregarding all information derived by you from publi- 
cations since 1877, state whether you desire to make any chauge in 
your answer as to the substantial identity of difference or your 
apparatus with anything found in the Bell patent of 1877, and in 
particular state what there is, if anything, in either of the Bell 
patents in suit, which even hints at any boxing, shallow or other- 
wise, of the electrodes controlled by the energy of air-waves. 

Ans. I will only add that, so far as there are any likenesses 
between my apparatus and that in either of the Bell patents of 1876 
or 1877, they are both derived in such particular from the Reis 
apparatus as described by Reis himself, and by others in publications 
already put in evidence, but, beyond those common likenesses, in all 
three the differences in structure, in mode of operation, in the factors 
involved, there is ‘a radical difference, a difference so radical that the 
term itself needs emphasis in order to properly express the facts. 

[ Complainants object to the reference to “ publications,” unless the 
passages relied upon, if any such exist, are pointed out, and they 
request that the same may be done. 

Complainants inquire whether the defendants do not intend to put 
in evidence and furnish to the court the other well-known publications 
relative lo Reis made before 1876 or 1877. 

The defendants answer that they will be pleased to have all publi- 
cations of every kind known to complainants put in evidence so far 
as they may be deemed pertinent by the complainants, but that, so far 
as defendants’ counsel has been able to examine publications relating 
to Reis and Reis- Wright, it is clear to him that the publications 
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already put in evidence contain all that is material, including all 
that makes against as well as all in favor of the defendants’ view of 
the Reis and Reis- Wright methods and apparatus, and therefore he 
does not see the need of pulting in any other publications than those 
put in in Int. 49. 
Both parties agree that certain of the articles are mere reprints of 
the others, and need be printed but once in the exhibits, as follows : — 

The [teis-Legat article is numbered 19 in the answer, also 27 in 
the answer, and is reprinted in Dingler, Vol. 169, pp. 23-29, part 
of No. 28 of the answer. 

Boettger’s original article in his own paper, the “ Polytechnisches 
Notizblatt,” No. 33 of the answer is reprinted in Dingler, Vol. 168, 
p. 185, part of No. 28 of the answer; also in the “ Frankfurter 
Conversationsblatt,” of June 30, 1863, part of No. 31 of the answer ; 


and also in the “ Polytechnisches Centralblatt,” 1863, No. 32 of the 


answer. | 
[| Voon recess. | 


Cross Examination by J. J. Storrow, Esq., of Counsel for 
Complainants. 


Cross-dnt. 55. In several passages in your testimony you have 
used the word “ electrification,” with reference to the plate in your 
condenser receiver, and you have spoken of the plate connected 
with the induction coil as “electrified” (I refer to pages 347, 348 
and 367 among others) ; please state what you mean by “electrified ” 
and “ electrification ” in that connection. 

Ans. I mean by electrification just what is meant by electrifica- 
tion when a Leyden jar is connected with an electrical machine or 
other suitable source of electrification; namely, that the two coat- 
ings inside and outside will immediately assume a certain electrical 
relation, which is properly termed electrification ; that is, one coat- 
ing will become positively and the other coating negatively charged, 
so as to be capable either of attracting each other or of a discharge 
from one to the other, if a suitable conductor be provided. I have 
found by numerous experiments that when my receiver is so con- 
nected it becomes charged in such a sense that if it be separated 
from its connections and it be tested with an electrometer one of the 
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terminals is found to be positively and the other negatively charged ; 
and these two plates thus charged may have and retain for days a 
charge sufficiently strong and be capable of giving a spark an eighth 
of an inch long, which is precisely the condition a Leyden jar has 
when it is said to be electrified; and for that reason I employ the 
term. , 

Cross-Int. 56. What do you mean by “charged positively” in 
your last answer? 

Ans. By “positive” I mean an electrical condition higher than 
that of the other which is opposed to it, and so called negative. I 
also mean more than that. I mean by “ positively charged” that 
condition of the body in which a greater degree of electrification is 
present in the same sense as that same term is used when applied to 
the terminals of a battery, in which that difference, which we call 
electro-motive force, is mostly a difference in degree. 

In my receiver either one of the plates may becume either positively 
or negatively charged in precisely the same sense a3 a Leyden jar 
may, and I employ it always in such a sense. 

Cross-Jnt. 57. What do you mean by “negatively charged” in 
your answer to Cross-Int. 55? 

Ans. I mean this: that whenever any body whatever is brought 
into proximity to a body positively charged, the first body will have, 
through the action of what is known as electrical induction, a con- 
trary electrification produced upon the face or side adjacent to such 
positively charged body, while the more remote side or face will 
have a corresponding positive electrification, provided no metallic 
conductor is allowed for the escape of such positive electrification. 
If such conductor is provided,such positive electrification will escape, 
leaving the body negatively charged or electrified. If it be not pro- 
vided, then such body acted upon by a positively electrified body 
will still be properly an electrified body, although it might not be 
able to show a difference of potentials when considered by itself. 
That is a very common condition observed in electrical induction, 
and is a matter of common lecture-room experiments for showing, 
not the potential of the body, but the electrification of the body, by 


induction. | 
Cross-Int. 58. - You have now stated, in answer to my three 
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inquiries, in substance, that you consider a body “ electrified ” when 
it is “ charged,” and that is “ charged” when it has “ electrification.” 
If you have any more definite understanding of what constitutes 
“electrification ” or “ charge,” I wish you would state it. 

[ The prefatory part of the question objected to as a manifestly un- 
Jair summary of the answers of the witness. | 

Ans. I did not apprehend that the question called for an explan- 
ation of what is meant by the term “electricity,” but I will be more 
explicit, as it seems to be called for. In my former answers I have _ 
stated that electricity, whatever may be its nature, is always produced 
whenever two bodies of different physical or chemical constitution are 
brought in contact with each other. One of these becomes posi- 
tively electrified and the other negatively electrified, as those terms 
are commonly used. These two differently constituted bodies, which 
have been thus touched together, have had developed a certain new } - 
physical condition, by which they now will react upon each other in 2 
away very different from the way they would before they were ~ 
touched. They now will attract each other. This attraction is due 
to that physical conlition which is called electrification, and | 


the agency through which this new action takes place is called 
electricity. The two terms, positive and negative, are conventional, 
and serve chiefly to point out differences in electrification; so that 
again I say, that by “ electrification ” I mean that physical condition 


imposed upon a body or bodies by means of which what we call f 
electrical phenomena may be made apparent. ‘ 
Cross-Int. 59. Suppose you detach the frame and back plate, and 


- 
,—_— 


connected metallic mass of your receiver, leaving only the front 
plate attached by the line conductor to the terminal No. 1 of the 
induction coil in your apparatus, can you charge or electrify that 
plate in the sense that you have used the words “ charged” or “ elec- 
trification ” ? 

| Objected to because the term 
plication lo Dolbear receiver No. 1, and yet the question is not 
otherwise limited to either receiver, and therefore is ambiguous. ] 


¢ 


‘connected metallic mass” has no ap- 


Ans. Certainly I can; for if a source of electricity is made to 
act upon such plate thé Uistribution of potentials through such con- 
ductor will electrify the . Mole conductor, including the plate. The 
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only difference will be in degree. When such a body as the back 
plate is in close proximity to the front plate, a greater degree of 
electrification will be made possible upon the front plate, but its 
absence does not entirely prevent the front plate from being electri- 
fied. It may be noted here that both of the plates are coated with 
varnish which is known as a dielectric, which is a substance capable 
of absorbing electricity and holding it a long time; and I have 
proved repeatedly that such as I employ for my plates are capable 
of absorbing and retaining for days an electrification capable of dem- 
onstration ; and that this 1s so is not in discordance with known 
electrical laws, but in strict conformity to them. 

Cross-Int. 60. Is it your notion that it aids the operation of 
your receiver in reproducing speech to have the front plate coated 
with a substance which prevents it from quickly and readily yielding 
up its charge? 3 

[ Objected to because of the confusion in the question between the 
charge due to the electric potential of the secondary coil and the 
transferrer in the use of the receiver, and the charge of the dielectric 
coatings. | 

Ans. It is in, accordance with my notions derived from experi- 
ence that when the plates are coated with a substance capable of 
dielectric action, that the first electric energy supplied to the plate 
is absorbed by such dielectric, and for that reason speech reproduced 
is considerably weaker than it is when the instrument has been in 
use long enough for the plates to become properly charged by 
absorption, and after that the chief reaction appears to be altogether 
without absorption, and by so much more perfect and entire. This 
condition of absorbed electricity, that is to say, electricity provided 
for absorption for charging the plates, may be provided either by 
‘the instrument itself or by any external provision, generally the 
Jatter. 

Cross-Int. 61... When the front plate has become properly charged 
by absorption, is. it positively charged or negatively charged ? 

Ans. It may be either the one or the other, but it is a matter of 
very common experience that when such a receiver is first put in 
connection with the transmitter, and talking begun, that one may 
hear the charging process going on untic it has attained its maxi- 
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mum; but I have never taken an instrument out from such circuit to 
test it at the time in order to discover whether the front plate had 
been charged positively or negatively. I conceive that whether it 
was the one or the other would depend upon the connections in the 
primary circuit. 

Cross-Int. 62. When your condenser receiver is reproducing 
speech, is the front plate which is connected to the line positively 
charged with electricity, or negatively charged ? 

Ans. Were are two questions, though apparently but one. If the 
front plate has been positively charged, no matter how, at the begin- 
ning of the talking with it, then it will be positively charged 
throughout the whole of the talking. Secondly, the electricity op- 
erative to change the electrified condition of the front plate may be 
and generally is a succession of electrical pulses both positive and 
negative, which react upon the already positively charged front 
plate, and so will change the degree of positive electrification existing 
there. If the front plate was negatively charged at the outset it 
would have remained negatively charged in the same sense; and 
what I have said of these changes can be demonstrated with any of 
my receivers by testing them with an clectrometer after such action. 

Cross-Int. 63. Do you mean that the electrical pulses which suc- 
ceed each other are both positive and negative at the same time, or 
are alternately positive and negative ? 

| Ohjected to as unnecessary, the meaning of the answer being en- 
tirely clear. | 

Ans. J didn’t mean either the one or the other, because those 
conditions called positive and negative may succeed each other, dif- 
fering only in degree as more or less positive, more or less negative, 
or alternately positive and negative. They may follow each other 
in all orders. 

Oross-Int. 64. Suppose terminal No. 2 of the induction coil be 
connected to earth and terminal No. 1 of the induction coil be con- 
nected to the front plate of your condenser receiver No. 1, nobody 
talking to the instrument, and the back plate of your condenser re- 
ceiver connected to earth, what will be the potential of the front 
plate and what will be the potential of the back plate? 

Ans. There are here two eases, — 
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First. If the plates of the receiver have never been used, that is 
to say, have never been charged, and they are connected as described 
in the question, their potentials will be zero. 

Secondly. If they have been charged by previous usage or in any 
way so that the dielectric has absorbed « certain amount, then 
each plate will have a potential which will be due to such electrifica- 
tion, there will be an electro-motive force between the plates, and if 
they are left in the condition described for some time, there will be 
a flow of electricity through the conducting wires from the plate 
positively charged to the ground, and from the ground to the nega- 
tively charged, until both plates become of zero potential, but 
which occurrence in my instruments wben properly charged may re- 
quire several days to effect. 

Cross-Int. 65. Suppose the plates, with the connections stated in 
the last question, had been left at rest for several hours, or are en- 
tirely new plates, and the transmitter then be spoken to and speech 
be transmitted by the apparatus, will the front plate be positively or 
negatively charged during the transmission ? 

Ans. If by speech here could possibly be meant what could be 
transmitted by a single pulse, suppose such an one to be positive, 
then such positive pulse positively electrifying the front terminal 
it might preperly be said to be a positively electrified plate ; similarly 
for a negative pulse; but when a series of positive and negatively 
recurring charges act upon the front plate, provided they exactly 
neutralized each other, — by which I mean that the sum of the posi- 
tive charges was just equal to the sum of the negative charges, — 
then for that interval the front plate might be spoken of as not elec- 
trified ; but then the case would be a particular case and might need 


explanation; but: if in the performance of the transmission of 


speech electrical absorption could take place, as it certainly must 
take place whenever an absorber is provided, then whether the plate 
should be positive or negative would depend upon which condition 
had been absorbed in that plate, and that in turn would depend upon 
other conditions than simply that of the transmission of speech. It 
is hardly possible, on account of the electrical relations of the parts 
of my receiver, that it should be in condition to reproduce speech 
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mum; but I have never taken an instrument out from such circuit to 
test it at the time in order to discover whether the front plate had 
been charged positively or negatively. I conceive that whether it 
was the one or the other would depend upon the connections in the 
primary circuit. 

Oross-Int. 62. When your condenser receiver is reproducing 
speech, is the front plate which is connected to the line positively 
charged with electricity, or negatively charged ? 

Ans. Here are two questions, though apparently but one. Ifthe 
front plate has been positively charged, no matter how, at the begin- 
ning of the talking with it, then it will be positively charged 
throughout the whole of the talking. Secondly, the electricity op- 
erative to change the electrified condition of the front plate may be 
and generally is a succession of electrical pulses both positive and 
negative, which react upon the already positively charged front 
plate, and so will change the degree of positive electrification existing 
there. If the front plate was negatively charged at the outset it 
would have remained negatively charged in the same sense; and 
what I have said of these changes can be demonstrated with any of 
my receivers by testing them with an clectrometer after such action. 

Cross-Int. 63. Do you mean that the electrical pulses which suc- 
ceed each other are both positive and negative at the same time, or 
are alternately positive and negative ? 

| Ohjected to as unnecessary, the meaning of the answer being en- 
tirely clear. | 

Ans. I didn’t mean either the one or the other, because those 
conditions called positive and negative may succeed each other, dif- 
fering only in degree as more or less positive, more or less negative, 
or alternately positive and negative. They may follow each other 
in all orders. 

Oross-Int. 64. Suppose terminal No. 2 of the induction coil be 
connected to earth and terminal No. 1 of the induction coil be con- 
nected to the front plate of your condenser receiver No. 1, nobody 
talking to the instrument, and the back plate of your condenser re- 
ceiver connected to earth, what will be the potential of the front 
plate and what will be the potential of the back plate? 

Ans. There are here two cases, — 
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First. If the plates of the receiver have never been used, that is 
to say, have never been charged, and they are connected as described 
in the question, their potentials will be zero. 

Secondly. If they have been charged by previous usage or in any 
way so that the dielectric has absorbed a certain amount, then 
each plate will have a potential which will be due to such electrifica- 
tion, there will be an electro-motive force between the plates, and if 
they are left in the condition described for some time, there will be 
a flow of electricity through the couducting wires from the plate 
positively charged to the ground, and from the ground to the nega- 
tively charged, until both plates become of zero potential, but 
which occurrence in my instruments wben properly charged may re- 


quire several days to effect. 

Cross-Int. 65.. Suppose the plates, with the connections stated in 
the last question, had been left at rest for several hours, or are en- 
tirely new plates, and the transmitter then be spoken to and speech 


be transmitted by the apparatus, will the front plate be positively or 
negatively charged during the transmission ? 

Ans. If by speech here could possibly be meant what could be 
transmitted by a single pulse, suppose such an one to be positive, 
then such positive pulse positively electrifying the front terminal 
it might properly be said to be a positively electrified plate ; similarly 
for a negative pulse; but when a series of positive and negatively 
recurring charges act upon the front plate, provided they exactly 
neutralized each other, — by which I mean that the sum of the posi- 
tive charges was: just equal to the sum of the negative charges, — 
then for that interval the front plate might be spoken of as not elec- 
trified ; but then the case would be a particular case and might need 
explanation; but if in the performance of the transmission of 
speech electrical’ absorption could take place, as it certainly must 
take place whenever an absorber is provided, then whether the plate 
should be positive or negative would depend upon which condition 
had been absorbed in that plate, and that in turn would depend upon 
other conditions than simply that of the transmission of speech. It 
is hardly possible, on account of the electrical relations of the parts 
of my receiver, that it should be in condition to reproduce speech 
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for even a short interval of time and the plates should not become 
oppositely electrified. 

Cross-Int. 66. It requires a series of positively and negatively 
recurring charges acting upon the front plate to transmit a single 
syllable with your apparatus connected as stated in your last ques- 
tion, doves it not? 

Ans. It does; but that is not what I meant by a single pulse. 
A single syllable of such short duration will perform in its degree 
what a longer one or a whole sentence would do. 

Cross-Int. 67. How many times a second do these successive 
pulses recur when a man is speaking into the transmitter ? 

Ans. If the pitch of the voice is about that of my own, as I am 
talking now, their rate per second will be about one hundred and 
twenty, that is to say, they will follow each other one hundred and 
twenty times per second for the fundamental sounds in my voice. 
For the higher or overtones, two, three, four, five and so on up to 
ten or twelve times the same number per second, making the full 
quality of tone constituting my voice; so that for so shert an in- 
terval as the hundredth of a second there would be necessarily 
quite a number of such pulses that should actuate the receiver. 

Oross-Int. 68. Then, if I understood your explanation, when the 
receiver has its two plates connected to ground as described, and the 
apparatus is talked to, the successive impulses drive positive and 
negative charges alternately into the front plate of the receiver. Is 
that your meaning? If not, please state what it is on that subject. 

Ans. So far as the transmitter and the transferring line is con- 
eerned, I mean to say that positively and negatively recurring 
charges are sent upon the line to the receiving plate; but I do not 
mean to imply that the plate subject to such charges and such 
changes from the transferring line itself becomes first positively 
charged and then negatively charged in the same sense as does the 
transferring line, because such receiving instrument is an electrical 
instrument having other functions than simply to receive or discharge 
in this way or that the electrical charges which are provided for it. 

Cross-Int, 69. In the ordinary operation of your apparatus con- 
nected as described and transmitting speech, do you consider that 
the front plate is always charged with the same sign during the 
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tramsmission of a sentence, or that its sign changes during the trans- 
mission of a sentence; or what is your meaning on that subject ? 

[ Objected to because of the confusion between the charge of the 
metal part of the plate varying with the charge of the transferrer and 
the charge of the dielectric portions or coatings of the plate. | 

Ans. This question seems to imply that the plates in the receiver 
may completely lose their charge after a sentence has been given out 
by it, and that the succeeding charge of the plates depended upon 
the initiatory pulses of the succeeding sentence, a condition of 
things which not only does not exist, but which I took pains in my 
answer a little while ago to say did not exist; but when the plates 
had once been charged they might retain that same charge for days, 
although no speech was transmitted in that time. 

Cross-Int. 70. Do you think they would retain that charge for 
days if both were connected with the earth, as stated in the last 
question ? | 

Ans. I know by experience they will. I do not mean to say 
that they will retain the same degree as at first, but that they will 
retain enough charge to prove its existence with an electrometer, and 
for the purposes stated. 

Cross-Int. 71. Is the charge which you here refer to the residual 
charge which remains in consequence of and after the ordinary oper- 
ation of the instrument connected as described ? 

Ans. It is residual in the same sense as is the residual charge in 
the Leyden jar,. and it may be observed in my instruments when 
connected as described. 

Cross-Int. 72. Considering the instruments when connected as 
described, —that is, both plates to the earth, — do you wish the 
court to understand it as your opinion that the residual charge re- 


maining after the transmission of one sentence is so strong or great 


that the sign of the charge of the plate will not be reversed by the 
pulses of the opposite sign during the transmission of a second 
sentence ? 

Ans. What is understood by the term absorption which is called 
the residual charge is a phenomenon which requires time ; for instance, 
if a body capable. of electrical absorption absorbs electricity with 
any sign, for, say, five minutes, no single pulse of an opposite sign 
102 : 
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lasting but a fraction of a second, or even for a longer time, can dis- 
charge that electrification which it has absorbed, and therefore if in 
my receiver the plates have become charged at all, it is because the 
element time has been a factor as well as electro-motive furce; and 
no single pulse or series of pulses from the transmitter can discharge 
that so as to produce in that plate an electrification of an opposite 
sign. 

[ Adjourned. ] 

Boston, May 26, 1883. 

Cross-Int. 73. What is the resistance of the secondary helix of 
the induction coil belonging to your transmitter put in evidence? 

Ans. Ido not know what that particular one is. Mr. Buck has 
just measured it and informs me that the resistance in the primary 
coil is 4, of an ohm, and in the secondary wire is 2,700 ohms. 

Cross-Int. 74. Please state the length of the core and its diam- 
eter; also of the coil. 

Ans. The length of the core is about tive and a half inches; the 
diameter of the core a half an inch or five eighths; it is made of a 
bundle of wires, as is common in induction coils for all purposes. 

The size of the secondary coil is four and a half inches long, an 
inch and three quarters diameter, wound with No. 36 wire. 

The length of the primary coil is the same, and wound with 
No. 14 wire. 

Cross-Int. 75. What battery do you use with this instrument ? 

Ans. Any battery may be used; but for my experimental line at 
home, between my house and the college, a distance by wire of 
nearly half a mile, I have employed one chloride of ammonium 
cell, such as is known as the Maynard cell, at each transmitter, 
which is a suitable battery. 

The electro-motive force of such cell is nearly one and one half 
volts; while the internal resistance is or should be not greater than 
one ohm, and is better for this purpose when it is made less. 

Cross-Int. 76. Can you tell me the weight of the moving parts 
that constitute the upper electrode, and the normal pressure between 
| the two electrodes stated in grains? 
| Ans. I have never weighed such piece to know what either 
‘e of parts is, and no particular pains has been 


weight or pressut 


Lee >. 
es 


ee. - 


405 


DEPOSITION OF AMOS E. DOLBEAR. 


. taken to make such parts of a given weight or pressure, and in 

such parts as I have used I know they have varied in weight as 

| much as three or four times, and this particular arrangement is one 

4 rs adopted for stability rather than weight; but I will have it weighed 

' and the pressure determined. I have had Mr. Buck weigh these, 

and he reports that the weight of the upper electrode is four hun- 

dred and sixty-five grains, and that the pressure between the elec- 
trodes is fifty-seven grains. 

Cross-Int. 77. When the transmitter is connected with such a 
battery as you have described, in the primary circuit, terminal No. 
2 of the induction coil grounded, and the wire constituting terminal 
No. 1 left free in the air, do you know how much, or about how 
much potential is developed at the free end by speaking into the 


. 


transmitter in such a manner as should ordinarily be practised in 
transmitting speech by it through one of your receivers ? 
a Ans. The electro-motive force which is developed in such second- 
ary circuit will in. any particular case depend upon the change in 
current strength at that instant in the primary wire, and it will be 
its maximum when such change in the primary wire is instantaneous 
and the current entirely broken. 


Intermediate changes will be proportional to the rate of change 

(by which I mean the amount of change in a given interval of time) 

in the primary current, and therefore it is not possible to speak of a 

, change in electro-motive force with definiteness in such a case. I 
have, however, at various times, attempted to measure the devel- 

oa oped difference of. potential when the current was made or broken, 
both instantaneously and gradually, with this result: That under 

» g such conditions, when discharge by means of current is rendered im- 
/ possible, by having terminals free in air, that the electro-motive 
force was, in the particular experiment that [ have in mind, I think, 

about twenty-seven hundred volts. This was electro-motive force 


developed when the current in the primary was broken as instanta- 


; neously as possible by hand with a telegraph key. When the circuit 
was broken gradually, or was not entirely broken, but the current 
- * varied by varying pressure upon the key, the electro-motive force 


varied, but in so irregular a manner that no given indication could 
be duplicated. 
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These last conditions were not dissimilar to the conditions found 
in the transmitter when spoken to, except in this, that the varying 
pressures brought about by speech waves may be much more nearly 
equal in strength and variability than two consecutive touches by 
the hand can be in pressure. 

Cross-int. 78. Then, as I understand you, you have not been 
able to satisfy your mind as to the amount of potential developed 
under the circumstances stated in the last question, have you? 

Ans. I have satisfied myself by experiment with large coils and 
with small coils in such comparative way that the electro-motive 
force or the difference of potentials developed is greater in the large 
coils than in the small coils, for, under similar conditions to those 
described in my last answer, the difference of potentials developed 
in a small coil of about one hundred and forty-three ohms was about 
seventy-five or eighty volts; but aside from that I am satisfied from 
the theory and laws of electricity involved in such development of a 
difference of potentials that the larger coil will give the greater 
difference. A great deal of time and ingenuity has been spent by 
many electricians in the attempt to measure with even approximate 
accuracy the difference of potential developed by induction coils, and 
in general it is known that with a given change in current strength 
and in magnetism in an induction coil a greater difference of potential 
will be developed in a large coil than ina small one; but no electrical 
apparatus maker can make an induction coil and label it as capable 
of developing a certain definite electro-motive force with a given 
change in its primary coil, and the only attempt towards that is the 
statement that such a coil may give a Jumping spark of half an inch, 
or six inches or two feet, as the case may be. 

Cross-Int. 79. Do you know whether the two terminals of the 
induction coil in your transmitter will yield a jumping spark in free 
air from one to the other when the transmitter is spoken to as stated 
in Cross-Int. 77, with the same battery specified in that question, 
and the two terminals brought into such close proximity as may be 
desirable without touching? 

Ans. I have never observed such spark under such conditions as 
those, and it is highly probable that no such spark would pass unless 
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the terminals were exceedingly near to each other, say one millionth 
of an inch or less, a distance too short for common measurement. 

Cross-Int. 80. When a battery circuit containing two or three 
cells of ordinary battery, and containing an electro-magnet, is sud- 
denly broken, a spark is generally observed at the instant of break- 
ing, a familiar instance of this being drawing a wire connected to one 
pole of a battery across a rasp or file connected with the other pole 
of the battery. What is this spark attributable to? 

Ans. Thisspark is due to the discharge of magnetism from the 
electro-magnet reacting upon the coil of wire surrounding it, and 
which is properly called a magneto-electric phenomenon, and as the 
discharge is practically instantaneous, the electro-motive force of 
such discharge is considerably higher than that of the battery which 
made the magnet first, and therefore gives a jumping spark in air 
which the battery might not be able to give. 

Cross-Int. 81. If, instead of putting the electro-magnet in the 
circuit, you were to include several miles of wire, for example, in 
the circuit, the same number of cells, would you get a spark on 
breaking the circuit; and to what would it be attributable ? 

Ans. Such a spark may often be observed in breaking connection 
between the long wire and the battery, and such spark is in this case 
due to the electricity resident in the wire as the charge, and may be 
measured by what is called the static capacity of the wire; and 
unless such wire was exceedingly long, by which I mean thousands 
of miles, such discharge would be practically instantaneous, and that, 
too, like the other, might have, and generally would have, an 
electro-motive force exceeding that of the battery which charged the 
wire. 7 

[ Question being’ reread.] I did not understand the case to be that 
of a closed circuit. In the latter case a spark would pass, but not 
so large a spark a3 might under the other condition I supposed, 
and the spark that did pass would represent a current due to the 
static capacity of the long wire in air, which, being electrified, 
would tend to distribute its electricity on breaking of contact in 

both directions; that is, backwards through itself, as well as for- 


wards towards the broken part when the electro-motive force present 
103 
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was sufficiently strong to overcome the resistance of an exceedingly 


short interval in air. 

Cross-Int. 82. Does the phenomenon known as the extra cur- 
rent have anything to do with producing the spark in either of the ? 
two cases named in my last two questions? 

Ans. The term “extra current” is often employed to express or q 
to give name to this phenomenon of discharge. In the first case, 
where a magnet is enclosed in the wire, the convolutions of wire in 
the coil about the magnet have such relations to each other as to 
induce in each other electro-motive force in one direction or the 
other, and so give rise to currents due to such action, a condition 
which would not exist in a wire without convolutions; but if either 


wire, or any wire, is in any way electrified, and the source of the 
electrification, or the source of the current strength within it, be 
withdrawn, the electricity present will discharge itself in the way 
stated. | 

Cross- Int. 83. The extra current developed on breaking the cir- 


cuit through which a current from a battery has been flowing is ? 
sometimes spoken of as a special current, which owes its existence 
to the sudden stopp age of the battery current, and which is of much 
higher ele ctro-motive force than the battery current, and ‘therefore 
produces a spark. Does any such phenomenon take place in the cir- 


~~ 


cumstances stated in my two questions? 


Ans. The mere fact that a current of electricity has been stopped, 
in itself, alone, is not a cause for the existence of this extra current, 


Reed 


although it is generally thus stated. In any wire through which a d 
current of electricity is flowing, there will be at any instant in that 


wire an amount of electricity which will be proportional to its electro- 
static capacity and the difference of potential between the points 


taken; and that quantity of electricity is a certain, definite quantity, 


and if no provision is made for maintaining it and provision is made 


for its escape it will immediately escape as a current in the direction 


provided. If the electro-static capacity be considerable and the re- 
sistance small, the electro-motive force will likewise be correspond- 


ingly great or greater and may produce a jumping spark in air. 
Cross-Int. 84. Then do you mean that the jumping spark which 
is usually observed on breaking a battery circuit composed of a long 
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line of wire not coiled upon itself and which includes one or two 
cells of battery, is due simply to the outflow of the electricity which 
the battery has poured into the wire, and depends for its amount 
upon the electro-static capacity of the wire, or what do you mean 
in that respect ? 

Ans. I mean to sy that the electricity that constitutes this extra 
current only represents the electric energy which the wire has 
acquired from the battery, and the amount of which will depend 
upon the length of the wire, its diameter and the presence or 
absence from the neighborhood of the wire: of bodies upon which 
such currents may act. The current of electricity through the wire 
has done work upon that wire and continues to do so so long as the 
current passes. : 

By “work” I do not mean the mere heating effect of the current, 
but do mean the change of position of the molecules when con- 
strained to move by the presence of electricity, and this extra 
current is simply the reaction of molecules while assuming their 
normal conditions after constraint. 

Cross-Int. 85. What do you refer to by the phrase 
absence from the neighborhood of the wire of bodies upon which 
such currents may act”? 

Ans. I mean what is involved in what is generally known as 
Ampére’s laws concerning the. action of currents; for instance, a 


e 


‘ presence or 


current of electricity traversing one wire exercises an attractive 
effect upon an adjacent parallel wire in which a current of electricity 
flows in the same direction as the first, and such attractive effect 
between the wires may result either in the actual motion of the wires 
towards each other; or, if that is not possible, currents will be de- 
veloped in each wire due to such attractive action, and generally both 
phenomena will take place, but in any and all cases any effects that 
will be produced, whether attractive or other, will be at the expense 
of the electric energy. acting. 

Cross-Int. 86. Suppose the circuit consists of a mile or two of 
wire without convolutions, includes a couple of cells of battery, and 
after the current has: been flowing through it, be suddenly broken 
close to the positive pole of the battery, in which direction will the 
extra current flow at the point of breaking? 
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Ans. It will flow towards the cells at that point. 

Cross-Int. 87. Suppose with the same circuit the break be made 
close to the negative pole of the battery, in which direction will the 
extra current flow? 

Ans. In either case it would flow in the opposite direction from 
the battery current; but if means are provided for measuring the 
amount that flows in such opposite direction at the junction of the 
battery and the wire, a greater quantity will be found to move in 
such opposite direction through that point when the break is made 
at the negative end the: when it is made close to the positive end. 
In an experiment made with wires but a mile or two long, the differ- 
ence would he but slight, unless such wires were impracticably 
large; but if such experiment could be made with wires some hun- 
dreds of miles long the difference would be very noticeable. 

The reason for there being a greater amount of electricity that 
should pass such positive point, when the arrangement is such that 
the discharge from the whole of the external circuit is made to pass 
through it, rather than when it is prevented from so doing, except 
in part, is that such discharge takes place in the external wire in both 
directions when the break is made close to the positive pole, because 
the positive pole in the battery is in electric connection by means of 
the fluid and the other parts of the battery with the wire which is to 
be discharged ; and if it were possible to break the circuit so quick 
that a portion of this could not escape in the short interval in which 
the terminals are exceedingly near together, but do not touch, — that 
is to say, conduction is stopped, —then such discharge would take 
place wholly in the other direction from the necessities of the case ; 
but as we can never move such parts of a conductor with anything 
like the necessary speed, it follows that the discharge takes place as 
we see, and as a reverse current. In the other case, the broken ter- 
minal, fully charged to the same potential at which it was at the instant 
of being broken, will do work in creating what is called the electric 
field, which has before been explained, and which will give rise to a 
current in the opposite direction to the original battery current. 

{Noon recess. | 

Cross-Int. 88. Do you mean that this phenomenon of the spark 
is caused by the extra current or discharge which passes between the 
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terminals during what you have described as the short. interval when 
they are exceedingly near together, but do not touch at the instant 


of separation ? 

Ans. I mean that it is the phenomenon of discharge which takes 
place at that point the instant after such terminal has been separated 
from the charging terminal of the cell, so that the potential of the 
line terminal at that point is no longer maintained by the cell itself. 

Cross-Int. 89. In-your eighty-sixth answer you said that the 
extra current in the stated circuit would, if the circuit were broken 
close to the positive pole of the battery, flow towards the cell at that 
point. In which direction will it at the same time flow in the un- 
broken part of the circuit near to the negative pole of the battery ? 

Ans. ‘There is a good deal of difficulty in stating what takes place 
in such a circuit on account of the idea which the term “ current” 
itself conveys to the mind. In such a circuit as described, if the 
external wire may be supposed to be 200,000 miles long, or of such 
a length as required one second for an electric impulse to travel 
through it, then at the instant of breaking that circuit at the positive 
terminal the current at the negative end, or anywhere in that neigh- 
borhood, would continue to flow in the same direction it flowed be- 
fore such break was made, because any change in the electric arrange- 
ment at such positive terminal would require a second to make itself 
felt at the other terminal. But if such circuit was exceedingly short, 
being but a mile or two in length, the interval between breaking the 
circuit and the effect of that break throughout that circuit would not 
be a measurable interval; and what we should observe would be an 
inverse current through the whole of such continuous part of the 
circuit, not because, the other effect did not at first take place, but 
because the interval: was too short for observation. 

CUross-Jnt 90. Suppose you increase the electro-static capacity of 
the circuit by employing a long submarine cable for it. Would the 
electro-motive force of the extra current be thereby increased or not? 

Ans. Inasubmarine cable the electric conditions are so very 
different from those in an aerial line of wire that they can hardly be 
compared, for electro-static capacity in the cable consists of several 
elements, the chief.of which is that of the dielectric employed, and 


for the reason that the dielectric in this case absorbs a certain per 
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cent of the energy of an electric impulse, it follows that the reaction 
of that dielectric upon the cable itself, tending to generate a current 
of electricity in the opposite direction from the original current, will 
give to the discharge an element of time, and the electro-motive force 
of such discharging current may not be so great as that of the in- 
itiatory charge. I have never experimented with cables of that sort, 
and so cannot speak of their performance with that practical 
knowledge which others may have. 

Cross-Int. 91. In your fiftieth answer, p. 391 and the following 
pages, you speak of “ currents of charge.” Are there such “currents 


of charge” in any part of your apparatus when it is transmitting 


speech ; and if so, in what part? 

Ans. There are such “ currents of charge” in the transferring wire 
from the induction coil to that plate of my receiver connected to that 
wire. If the other plate of the receiver be connected to the ground 
by a wire there will be corresponding curreuts of charge and discharge 
in that part. 

Cross- Int. 92. In which direction are these currents which flow 
from the induction coil to the connected plate of the receiver ? 

Ans. Such currents of charge will be to and fro upen the wire. 

Cross-Init. 938. And about how often do they alternate when you 
are speaking into the transmitter? 

Ans. Ifthe undulations caused by the fundamental tones of my 
voice are meant, these vibratory currents of charge will recur a hun- 
dred and twenty times per second, or thereabouts, for my voice. If 
overtones are referred to, then they may succeed each other as many 
as a thousand times per second ; and in general, between those lim- 
its the number of vibrations in the charging current will take place. 

Cross-lnt. 94. At the instant when the terminal of the induction 
coil connected to the line wire is at the highest potential given to it 
by the action of the transmitter, in which direction will this flow take 
place ? 

Ans. It will flow towards the receiver. 

Cross-Ini. 95. When the same terminal of the induction coil is 
at its‘ greatest negative potential, in which direction will the flow 
take place? 

Ans. Its direction will be towards the coil. 
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Cross-Int. 96. When this flow is from the coil towards the receiver 
in the case stated, what effect does it have on the potential of the 
connected plate ? : 

Ans. It will tend to raise the potential of the metallic part of 
the plate. 

Cross-Int. 97. When this flow is from the plate to the negatively 
electrified terminal of the coil in the case stated, what effect will it 
have on the potential of the plate? 

Ans. The potential of the metallic part of the plate will be lowered. 

Cross-Int. 98. Is it the potential of the metallic part of the plate, 
or the potential of the varnish on it, which is the efficieut agent in the 
production of speech in your receiver ? 

Ans. Both of those conditions are essential for a good receiver, 
and they cannot be divorced in that way. It is the reaction of the 
varying recurring charges in the metallic part of the plate upon the 
dielectrical varnish, or air, or both, which is the chief factor for 
efficiency in my receiver. 

Cross-Int. 99. Do you mean that your receiver would not be a 
good receiver if the plates were not varnished ? 

Ans. It would not be near so efficient a receiver without it. 

Cross-Int. 100. .Why did you not mention this important par, 
of your receiver in your affidavit or in your direct examination ? 

Ans. I do not now think of any particular reason why it was not 
mentioned. a 

Cross- Int. 101. : What particular electrical operation does the 
varnish perform which is left undone, or is imperfectly done, when 
the plates are not varnished ? 

Ans. The varnish being what we call a dielectric and capable of 
absorbing in a high degree the electrical condition of the metallic 
plate upon which it is spread, and retaining that condition for so 
long a time as to be a surprise to myself and to every electrician to 
whom I have pointed it out, furnishes what may be called an electri- 
cal resonator or sounding board, if I may borrow such an expression 
from acoustics, and the reaction appears to be mainly between the 
metallic parts of the plate, which may have their potential rapidly 
varied, and the electrical dielectric, which, as I said in a former 
answer, were capable of absorbing and retaining an electric charge 
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that should last for days, and thereby keep the metallic parts of the 
plates charged by induction for the same length of time. 

Cross-Jnt. 102. What do you mean by this “reaction,” and how 
does it aid in the transmission of speech ? 

Ans. I mean by it what perhaps I can best state by analogy. 
When a. undulatory current of electricity from a transmitter is 
made to act upon an electro-magnet, it is well known that the effi- 
ciency of the latter as a receiver is not so great as is the efficiency 
of the same current when made to react upon a magnet that is 
already permanently charged. The reaction in this case is between 
the varying current and the already developed magnetism. So in 
my case, the efficiency is greatly increased when, instead of making 
each electrical pulse to do its work upon the plates, it does its work 
upon the electrified parts of the plates, which are thereby rendered 
much more delicate and sensitive, and such electrified dielectrical sur- 
faces are in my system what permanent magnets are to Bell’s system. 

Cross-Int. 103. What do you mean by the “electrified parts of 
the plates ”? 

Ans. I mean this: My plates consist of thin metallic disks coated 
with a varnish which is diclectrical in its properties, and when two 
of those plates are placed adjacent to each other as they are in my 
receiver they become as a system just like a Leyden jar. 

It is well known that if a Leyden jar be so constructed that its 
metallic coatings can be removed, that if it be charged while they 
are in their proper place and then the metallic coatings be removed, 
the glass dielectric retains the charge and the metallic coatings may 
be handled at pleasure. When again put together the jar may be 
discharged as though it had not been taken apart, thereby showing 
that the electricity was in the dielectric and not in the conductors. 
In a similar way, when my two plates are charged the charge resides 
chiefly in the dielectric varnish coatings, so that although the metal- 
lic parts of the plates may be connected to the ground, the dielectric 
parts of the plates will not necessarily be instantly discharged, as 
would the metallic parts of the plates, and such residual electricity 
within the dielectric is the electricity of continuous charge of the 
plates to which I have referred. 


[ Adjourned. | 
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Cross-Int. 104. Will you please state in what part of your 
plates, if there is such a distinction, the attractive power which 
causes the acoustic vibration is found, or chiefly found, during the 
operation of transmission of speech ? 

Ans. I think it to be somewhat difficult to say that it is in one 
part or in another part, but when the plates are electrified by con- 
duction, so that one is positive and the other negative, the two 
plates as wholes attract each other, but I imagine the chief source 
of the attraction under this condition to reside chiefly in the dielec- 
tric. When the conducting part of the plates receives from the 
transmitter varying charges, the reaction between the plates, I think, 
to take place chiefly between the metallic parts, as such parts are 
more easily affected by the electrical changes transmitted to them. 
By “more easily affected” I mean what is implied by the term 
* conductivity.” The metallic parts of the plates are more quickly 
charged and discharged than are the dielectric parts of the plates. 

Inasmuch as these plates, when electrified as wholes, attract each 
other, whether the metallic part of the plate be in connection with 
the ground through the coil or not, it follows that the varying charges 
received from the coil must react upon the electrified parts of the 
plates first to change their electrical condition ; and, in my opinion, 
such electrical action takes place before the attraction between the 
plates can be altered; but as this whole process takes place with 
such great rapidity, no appreciable interval could be observed, and 
it is theoretical when stated as I have stated it. What I mean is 
that the order of changes is as I have stated, —that the electrical 
change upon the dielectric must precede any motion of either plate 
due to attraction. | 72S 

Cross-Int. 105. You have given the formula 37 jj2 to express 
in general terms the attraction between the front free plate and the 
back substantially rigid plate of your receiver. Is that the well- 
known formula long applied to Thompson’s attracted disk electrom- 
eter? | 

Ans. That formula I have taken bodily from the books as ex- 
105 
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pressing the attraction between parallel plates when electrified, but 
which formula I have never verified by experiment. 

Cross-Int. 106. In your ninth question you were asked to point 
out an instance of an apparatus in which motion of the armature at 
one end of the line gave rise to corresponding motion of the arma- 
ture at the other, and you referred to the Gauss and Weber device. 
Will you please point out where you find an armature at the trans- 
mitting station, or where you find either armature or electro-magnet 
at the receiving station in that device? 

Ans. In the transmitting apparatus of Gauss and Weber the coil 
which surrounds the magnet is made to move in the magnetic field 
by motions of the hand, and so has two functions, — that of the coil 
itself and that of the armature proper. When the coil is fixed and 
not susceptible of relative movement, an iron armature might be 
employed to effect precisely the same results; that is, setting up an 
undulatory current within the circuit, including the coil. A movable 
coil upon a magnet is a well-known substitute for the other. 

In the receiving instrument it is the reaction of the current upon 
the included magnet which causes the latter to move this way or that, 
but it is without an armature or a substitute. 

An electro-magnet consists of either a simple helix or solenoid or 
a combined helix and a piece of iron or steel within it in such position 
as to be affected by the current traversing the coils. It is proper to 
speak of a galvanometer as an electro-magnet, and that, whether the 
core, so called, be fixed or movable and whether the cores be of soft 
iron or permanently magnetized steel. The shape of an electro-mag- 
net varies with the purpose to which it is adapted, and as in the 
receiver of the Gauss and Weber there is shown a magnet enclosed 
in a coil of wire which is to be affected by currents of electricity 
traversing such coil from a magneto-electric transmitter I think it 
proper to speak of such receiver as one form of electro-magnet. 

Cross-Int. 107. The receiver of Gauss and Weber is a reflecting 
galvanometer, is it not? | 

Ans. The one figured in the book to which I referred in my 
ninth answer purports to be a reflecting galvanometer. 

Cross-Int. 108. If you know of any passage of any respectable 
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writer which speaks of a reflecting galvanometer as an “ electru-mag- 
net and armature,” I wish you would point it out. 

Ans. The name that is given to an instrument is generally not a 
descriptive one, but has more often to do with the function of the in- 
strument, as is the case with the galvanometer, and if a respectable 
writer did not speak of it in the way mentioned it would not follow 
that it was therefore not appropriately applied to the device. — 

Cross- Int. 109. Can you point out any passage in any writer 
who does apply to the galvanometer the term named in my last 
question ? 

Ans. I cannot, and neither can I find the name “telephone” 
applied to an ordinary telegraph relay. It is, nevertheles, properly 
applied, if anybody chooses to use such an expression. 

Cross-Int. 110. Do you think you would have conveyed a cor- 
rect idea to the court if you should in your deposition given to-day 
testify that Morse had made and used an electric telephone before 
1850? 

Ans. I think I should be quite correct if I should say that Morse 
had an electric telephone in his possession in 1850, but was not aware 
of it. 

Cross-Int. 111.. In your one hundred and sixth answer you say 
that under certain circumstances “an iron armature might be em- 
ployed.” I wish you would point out in the book you have referred 
to which piece is the armature, if there is any there. 

Ans. I said that the coil of wire in that particular instrument 
had a double function, namely, both coil and armature, which func- 
tion it could not possess if it were made a fixture upon the magnet. 
In the latter case an extra piece would need to be provided to effect 
the same end. In other words, a movable coil is a well-known sub- 
stitute for an armature in initiating electric currents. 

Cross-Int. 112. The transmitter of Gauss and Weber is described 
in the passage referred to by you as consisting of permanent 
magnets, weighing about seventy-five pounds, surrounded by a coil 
which has seven thousand convolutions, and is provided with 
handles by which the operator is to lift it up and down. 

If you know of any respectable writer who calls such a device an 
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pressing the attraction between parallel plates when electrified, but a 
which formula I have never verified by experiment. 

Cross-Int. 106. Iu your ninth question you were asked to point 
out an instance of an apparatus in which motion of the armature at 
one end of the line gave rise to corresponding motion of the arma- 
ture at the other, and you referred to the Gauss and Weber device. 
Will you please point out where you find an armature at the trans- 


mitting station, or where you find either armature or electro-magnet 
at the receiving station in that device? 

Ans. In the transmitting apparatus of Gauss and Weber the coil 
which surrounds the magnet is made to move in the magnetic field 
by motions of the hand, and so has two functions, — that of the coil 
itself and that of the armature proper. When the coil is fixed and 


not susceptible of relative movement, an iron armature might be 
employed to effect precisely the same results; that is, setting up an 
undulatory current within the circuit, including the coil. A movable 
coil upon a magnet is a well-known substitute for the other. 

In the receiving instrument it is the reaction of the current upon 
the included magnet which causes the latter to move this way or that, 
but it is without an armature or a substitute. 

An eleciro-magnet consists of either a simple helix or solenoid or 
a combined helix anda piece of iron or steel within it in such positiun 
as to be affected by the current traversing the coils. It is proper to 
speak of a galvanometer as an electro-magnet, and that, whether the 
core, so called, be fixed or movable and whether the cores be of soft 
iron or permanently magnetized steel. The shape of an electro-mag- 


net varies with the purpose to which it is adapted, and as in the 
receiver of the Gauss and Weber there is shown a magnet enclosed 


in a coil of wire which is to be affected by currents of electricity 
traversing such coil from a magneto-electric transmitter I think it 
proper to speak of such receiver as one form of electro-magnet. : 
Cross-Int. 107. The receiver of Gauss and Weber is a reflecting 
galvanometer, is it not? 
Ans. The one figured in the book to which I referred in my 
ninth answer purpcrts to be a reflecting galvanometer. 
Cross-Int. 108. If you know of any passage of any respectable 
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writer which speaks of a reflecting galvanometer as an “ electru-mag- 
net and armature,” I wish you would point it out. 

Ans. The nanie that is given to an instrument is generally not a 
descriptive one, but has more often to do with the function of the in- 
strument, as is the case with the galvanometer, and if a respectable 
writer did not speak of it in the way mentioned it would not follow 
that it was therefore not appropriately applied to the device. 

Cross- Int. 109. Can you point out any passage in any writer 
who does apply to the galvanometer the term named in my last 
question ? 

Ans. I cannot, and neither can I find the name “telephone” 
applied to an ordinary telegraph relay. It is, nevertheles, properly 
applied, if anybody chooses to use such an expression. 

Cross-Int. 110. Do you think you would have conveyed a cor- 
rect idea to the court if you should in your deposition given to-day 
testify that Morse had made and used an electric telephone before 
1850? 

Ans. I think I should be quite correct if I should say that Morse 
had an electric telephone in his possession in 1850, but was not aware 
of it. 

Cross-Int. 111. In your one hundred and sixth answer you say 
that under certain circumstances “an iron armature might be em- 
ployed.” I wish you would point out in the book you have referred 
to which piece is the armature, if there is any there. 

Ans. I said that the coil of wire in that particular instrument 
had a double function, namely, both coil and armature, which func- 
tion it could not possess if it were made a fixture upon the magnet. 
In the latter case an extra piece would need to be provided to effect 
the same end. In other words, a movable coil is a well-known sub- 
stitute for an armature in initiating electric currents. 

Cross-dnt. 112. The transmitter of Gauss and Weber is described 
in the passage referred to by you as consisting of permanent 
magnets, weighing about seventy-five pounds, surrounded by a coil 
which has seven thousand convolutions, and is provided with 
handles by which the operator is to lift it up and down. 

If you know of any respectable writer who calls such a device an 
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electro-magnet and armature, I wish you would point out the 
passage. 

Ans. I have just said, myself, that such a device, as is pictured, 
whatever may be its size and the weight of the movable parts, is 
properly a magnet in which the coil possesses the function of an 
armature, because it is made movable. 

I may be, or may not be, respectable authority for the statement. 
I nevertheless make it, but would say here that the chief interest 
that this Gauss and Weber transmitter has is in its being a magneto- 
electric device by means of which undulatory and vibratory currents 
of electricity were set up, as distinguished from the intermittent 
ones which have been so long in use for telegraphic purposes. 

Cross-Int. 113. Do you seriously think that your ninth question 
and answer were calculated to convey to the court or to the mind of 
any electrician a true notion of the structure of the Gauss and Weber 
device as it has now been described ? 

Ans. In my ninth answer I did not attempt a description of that 
apparatus, nor to tell what it was made to do. I was concerned 
only with the mechanical, magnetic and electrical relations which 
are indicated in the drawings of the instrument. I did not under- 
stand the question to refer to anything but such mechanical, magnetic 
and electrical relations as were to be found in that instrument. 

The device shows the same magnetic and electrical relations and 
interchanges of energy when operated as are at present involved in 
magneto-electric machines of all sorts, including the magnet tele- 
phone. It is not intended to be implied that the Gauss and Weber 
transmitter is a good transmitting telephone, but when it does oper- 
ate in its own way it produces currents which coincide in their 
successive changes with the successive changes which are made to 
take place in mechanical movements in the field of the magnet ; that 
it true. 

Oross- Int. 114. The ninth question asks you concerning apparatus 
which had an “ electro-magnet and armature” at each end of the line. 
Is your idea of the proper use of language such that the Gauss 
and Weber device can be cited as such an apparatus? 

Ans. My opinion is that it would not be difficult to make that 
Gauss and Weber apparatus transmit speech audibly, and that if it 
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should be done the Bell patentees would claim it as an infringement. 
The only changes that would be necessary in such an apparatus 
would be to reduce their size, so that the energy of air vibrations would 
be sufficient to move the coil, which they would not do to a sufficient 
extent if the coil weighed many pounds. 

[ Answer objected to as not responsive. | 

[ Witness adds:] As for appropriateness of language, I do not 
think my language to be inappropriate, and I do not think would 
mislead an electrician, though the term “ electro-magnet ” is most gen- 
erally applied to‘an iron core surrounded by a coil rather than to a 
permanently magnetized steel core, but there are all grades and com- 
binations of these. 

| The complainants’ counsel here requests the ecaminer to copy into 
the record the description of the Gauss and Weber apparatus referred 
to, which he does. The description is as follows: — 

“ Schilling’s proposed plan of giving telegraphic signals with a 
single needle was carried out in a more complete form by Gauss and 
Weber, of Gottingen, in 1833. Their apparatus consisted of a sing'eé 
magnetic needle, inclosed in a coil of wire, the currents being produced 
by a magneto-electric inductor. The latter ts shown in Fig. 218. A 
hollow column or standard A incloses three straight permanent magnets 
B, each weighing some twenty-five pounds, and having their similar 
poles placed in the same direction. A wooden bobbin E' E, provided 
with handles F F’, and having 7,000 convolutions of insulated 
copper wire wound upon it, rests upon the top of the column A, and 
surrounds the magnets B, so that on lifting the bobbin by the handles 
a current would be induced in the coil in one direction; and on low- 
ering it again a current would traverse the coil in the opposite direc- 
tion. The wires g g’ were connected to a commutator, by means of 
which they communicated with the line wires. 

* The receiving instrument is shown in Fig. 219. It consists of a 
large coil or muitiplier H H of insulated copper wire, the ends of 
which are attached at g g/ to the line wires. A permanent steel mag- 
net M M, eighteen inches in length, is suspended within the multiplier 
by a number of silk fibres from the ceiling of the room. A mirror 
N is attached to the spindle K of the magnet, in which can be ob- 


served through a telescope Lt, at a distance of ten or twelve feet, the 
1066 
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reflected image of a horizontal divided scalemm. By raising and 
lowering the inductor at the transmitting station, the magnetic bar at 
the receiving station is deflected to the right or left, as the case may 
be. An alphabet was arranged consisting of combinations of right 
and left deflections, with a maximum of four elementary signals in 
each letter. It was only necessary that the magnet should have a : 
very slight deflection, as the movements were greatly multiplied by 
the action of the mirrors and the telescope. It ts this apparatus 
which forms thé basis of the reflecting galvanometer now used in 7 
cable telegraphy.” | 
| Noon recess. | . 
Cross-Int, 115. In your twenty-third, twenty-fourth and twenty- | 
fifth answers you spoke of what was referred to as the “ Wright | 
method, 
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in which sound-waves were used to utilize magnetic 
strength, etc., and you referred to Ferguson’s book on electricity. : 
Did you mean to be understood in those answers as saying that the 
discharge of the condensers of Dr. Wright in which the sound- 
waves were utilized was a disruptive discharge ? 

Ans. I understand that when condensers such as Dr. Wright 
employed are charged and discharged as there stated so as to pro- 
duce a sound loud enough to be heard in a large hall, that such 
sounds are produced by a disruptive discharge, for two reasons. 
First, by expertmenting with a similar device myself, I found that 
there was a disruptive discharge when such loud sounds were pro- 
duced. And secondly, that the device itself is but a well-known 
arrangement for discharging condensers for the sake of producing a 
sound. Irefer to the experiment of coupling a condenser like a 
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Leyden jar to the terminals of a secondary coil in such a way as to 
charge the condenser and permit its discharge by means of a jump- 
ing spark which is always very much shortened, and the loudness of 
the sound very much increased as to become deafening if made 
to take place automatically fifty or a hundred times a second. I 
therefore think that when such condenser was producing such sound 
it was due to disruptive action chiefly. 

Cross-/nt. 116. Is it your notion that disruptive discharge took 
place inside the condenser, or by a jumping spark outside, as in the 
experiment you have referred to as well known? 
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Ans. The discharge in any case is the discharge between the 
metallic coatings of the condenser, and in the well-known experiment 
I cited, it is not essential that the discharge shall take place external 
to the condenser, though it is generally most convenient to so ar- 
range it. When that could not take place, the spark would go 
between the metallic parts of the paper condenser, and might or 
might not perforate the paper visibly. 

Cross-Int. 117. Since you refer to that experiment as well known, 
I wish you would point out any passage in any book which states 
that the discharge by a jumping spark in that experiment takes place 
inside the condenser. ) 

Ans. Iam not now able to recall to mind any particular state- 
ment concerning ‘that, but I have for nine years had a Leyden jar in 
my possession which by an overcharge became perforated, making a 
hole through the glass between the coatings. That jar gives dis- 
charges under such conditions between the coatings with slight 
sounds. | 7 

Cross-Int. 118. Upon page 388 of this deposition you have 
spoken of “ microphonic contact” as a contrivance which operates 
to vary the current by varying the resistance. When did you first 
know that such a contact when acted upon by sound-waves could 
transmit speech if coupled with a suitable receiver ? 

Ans. ‘The first successful experiments made by myself with such 
microphonic contact was some time in the latter half of 1877, and I 
exhibited at the Institute of Technology in the winter of 1877-78 a 
device embodying that, and in December, 1877, I transmitted speech 
from Boston to New York with such a device, but the words “ micro- 
phone ” and “ microphonic ” and “ microphonie contacts ” were intro- 
duced early in 1878 by Hughes to express the proper conditions as 
he imagined them to be for rapidly varying the strength of an elec- 
tric current. But on inspection of the conditions present in what 
are called “ microphonic contacts,” it is seen that they do not differ 
materially from such contacts as Reis adopted for telephonic purpose 
in 1861. The term is now commonly applied to all conducting elec- 
tric contacts susceptible of delicate movement without rupturing the 
current, whether such contacts are of metal proper or carbon. 

Oross-Int. 119. In your forty-ninth answer you spoke of some 
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experiments in which you had transmitted speech, employing various 
instruments that were put in evidence in the course of your answer. 
Please describe how you used each one of those instruments, and 
what other instruments or accessories you used with each. 

Ans. Ihave used all the instruments in all the ways that [ could 
think of in which th2 conditions were varied, from a simple circuit 
consisting of Reis’ transmitter and his receiver and battery, through 
all of the combinations in magneto-receivers, with induction coils, 
with carbon transmitters of various sorts. 

Cross-Int. 120. On page 380 of your deposition you stated that 
with the instrument defendants’ Leis Kxhibit Transmitter used as 
transmitter, you have repeatedly heard “ whole sentences of spoken 
words.” Will you please state what battery or batteries and what 
receiver or receivers you had connected with it and listened at when 
you heard and understood “ whole sentences of spoken words ” trans- 
mitted by means of the apparatus of which this instrument formed 
the transmitting member ? 

Ans. I have heard it perform tolerably well with a single cell of 
a bichromate battery or Grove cell, but better when two or three 
such cells were used instead of one, and for a receiver the ordinary 
Reis receiver of the knitting-needle pattern as well as the one marked 
Reis-Legat; but when I wished to give the instrument the best 
opportunity to show what it could do in the way of producing an 
undulatory current, [ have coupled it in the primary circuit of an 
induction coil, and listened at a receiver either of the magneto or 
my own kind. 

Cross-{nt. 121. In your last answer have you referred entirely 
and exclusively to experiments in which you used no transmitter 
except the identical instrument now on the table before you, and 
marked “ Defendants’ Exhibit Reis Transmitter” ? 

Ans. In my last answer, I referred in general to experiments 
which I have made with Reis transmitters, several of which I have 
had in my possession. I have never had one that I could not thus 
use as a transmitter of spoken words, and this identical instrument I 
have often employed in that way, and was able to transmit spoken 
words and sentences that could be identified by anybody. 

Cross-Int. 122. What do you mean by “ identified by anybody ” ? 
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‘4 Ans. I mean that they could recognize such spoken words when 

“y they had no knowledge otherwise of what was spoken at the trans- 
mitter. : | 

} Cross-Int. 123.. Have you ever taken part in the transmission 

and understood while listening at the receiver, without other knowl- 


edge, whole sentences by means of an apparatus of which the Ex- 
{ hibit Reis Transmitter, now on the table before you, formed the 
transmitting member? 
| Ans. I have very often both, at that particular transmitter, 
transmitting words and sentences which I know were heard by the 
one at the receiver ; and I have been at the receiving end when this 
, particular instrument was at the transmitting end, and others spoke 
4 there, and I have identified thei: words. 

Cross-Int. 124. Have you while listening at the receiver con- 
necied with this identical transmitter heard and understood whole 
sentences spoken into this transmitter ? 

Ans. Ihave heard a very great number of whole sentences, and 
feel confident of my ability to reproduce speech again with that 
identical instrument. 

Oross-Int. 125. At what receiver did you listen when you heard 
whole sentences transmitted through an apparatus of which this 
identical transmitter formed the transmitting member ? 

Ans. I have heard such words and sentences when the receiver 
employed was the original Reis receiver, but always much better 
when magneto-receiver was employed. With the latter there is 


never any difficulty at all. 

Cross- Int. 126. Will you please produce the instrument which 
you refer to as the Reis receiver in your last answer ?: 
_ Ans. It is the defendants’ Exhibit Reis Receiver. 

Cross-Int. 127. Do you mean, then, that with the Exhibit Reis 
Transmitter now on the table, and Exhibit Reis Receiver now on the 
table, coupled together with a battery and nothing else in the 
circuit, you have, while listening at such receiver, heard whole 
. sentences which were spoken into such transmitter and transmitted 
| electrically by means of this apparatus ? 

Ans. Ido. - 
Cross-Int. 128. What battery did you use on that occasion ? 
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Ans. Two or three Grove cells or their equivalents. 

OCross-Int. 129. What was the distance from this transmitting 
instrument to this receiving instrument when whole sentences were 
so transmitted ? 

Ans. A distance of fifty or sixty feet,— the distance between two 
adjacent rooms at Tufts College where the experiments were tried. 

Cross-Int. 130. Do you remember any of the sentences that were 
transmitted through and by means of these two instruments ? 

Ans. Really, I have not at any time thought of remembering any 
particular sentences I may have heard, but have heard a very great 
variety of sentences through these two instruments. 


Cross-Int. 131. When did this transmission through these two 


instruments take place? 

Ans. It has been often done with these two instruments within 
the last year; these two instruments were brought from Germany 
about a year and a half ago, so I have not had them so long a time 
as I have had other instruments. 

Cross-Int. 132. Intransmitting speech, as you say you have done, 
using this instrument (Reis transmitter) as the transmitting member, 
and any receiver as the receiver, did the contact point between the 
pin carried by the right-angled piece and the little platinum disk on 
the diaphragm act. as a microphonic contact, or did it act to interrupt 
the current a number of times per second that corresponded with the 
pitch of the voice of the person speaking into it? 

Ans. If it had interrupted the current as many times per second 
as there were fundamental vibrations of the voice producing the vi- 
brations at the point of contact, speech would have been but imper- 
fectly transmitted, and as the speech may be perfectly transmitted, 
that is, complete and entire, with the modulations and changes, so 
that one’s voice may be recognized, I think it was due to what we 
call microphonic contact. 

Cross-{nt. 1388. Will you state whether you have taken part in 
the transmission of whole sentences by means of an apparatus the 
transmitting member of which was the same as defendants’ Exhibit 
Reis Transmitter, and the receiving member of which was the Reis- 
Legat receiver. 
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Ans. I have, and, in general, have found the latter to be a more 
efficient receiver for loudness than the knitting-needle receiver. 

Cross-Int. 1384. Why did you not have this Exhibit Reis-Legat 

Receiver made of the size,described by Legat in his article? 
Ans. At the time this receiver was made, I do not remember 
that the dimensions of it were at hand. This particular instrument 
was not made for this court exhibit, but was made as an experi- 
mental piece of apparatus, in order to ascertain what were its possi- 
bilities, and it is put in here because I happened to have it already 
made. | 

Cross-Int. 135. The exhibit that you have produced is between 
one half and one third the size of that described by Legat, is it 
not ? | | 

Ans. It appears to be when compared with the drawing. 

Cross-Int. 136. Please state the length of the electro-magnet in 
Legat’s description, and the length of the electro-magnet in your 
exhibit. 

Ans. The length of the electro-magnet in Legat’s description is 
four and seven eighths inches, while the length of mine is two and 
one eighth inches. 

Cross-Int. 187. In the instrument described by Legat the armature 
is very narrow, just covering the poles. In your instrument it is 
five eighths of an inch wide, and is also long enough to project out 
a little ways beyond the electro-magnet. Why was this difference ? 

Ans. I have said that the instrument was not planned to a 
scale at all, but was planned after the scheme which is shown in the 
Reis-Legat, and with the view to utilize the varying magnetic attrac- 
tions to their utmost with the knowledge of the common property 
of such a magnet. The method of employment has not been 
changed in the slightest degree by changing the size of the parts, 
but its efficiency is doubtless increased by having the armature 
larger. 

Cross-Int. 138. You published a book about the telephone in the 
summer of 1877, ‘did you not? 

Ans. I did. 

Cross-Int. 139. When did: you write it and when did you pub- 
lish it? 
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Ans. I wrote it in May and June of that year. It was published 
late in the summer or early in the fall; I don’t remember the date of 
publishing. . 

Cross-Int. 140. You therein described the Reis telephone in a 
passage under the head, “ Reis’s Telephone,” which begins on page 
103 and ends on page 106, did you not? 

Ans. I did; such description being drawn altogether from the 
description of Reis’s telephone as is given in Prescott’s book on 
electricity and the electric telegraph, which book had just been 
issued, and it served my purpose then. 

Cross-Int. 141. In that description this passage occurs with ref- 
erence to the Reis apparatus: “If one reflects upon the possibilities 
of such a mechanism, and upon the conditions necessary to produce 
a sound of any given quality, as that of the voice, or of a musical 
instrument as described in preceding pages, he will understand 
that it can produce only pitch.” I suppose that you believed that 
statement to be true when you wrote it, printed and published it, 
did you not? | 

Ans. I intended in that to state what seemed to be apparent ; but 
I have since found it to be wrong, and am exceedingly sorry for 
having permitted myself to state in such a way what was not possi- 
ble to the apparatus without some experimental knowledge of it, 
which at that time I did not have. 

Cross-Int. 142. It seems to me that in the passage quoted you 
undertook to state what one would arrive at upon reflection, did you 
not? 

Ans. The mistake in that is in confounding break of contact with 
break o¢ current. What really is the meaning of that that was 
written, though it is not implied by the words employed, is that if 
the current were broken in the way supposed in the instrument, 
speech could not be reproduced by it. 

By “ broken in the way supposed ” I mean what is stated in the 
following quotation from the same page of my book: “ Now when a 
sound is made in the box the membrane is made to vibrate power- 
fully. This makes the platinum strip to strike as often upon the 
platinum finger and as often to bound away from it, thus making 
and breaking the current the same number of times per second.” 


eee ; 
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It does not follow that every vibration produced by the voice 
needs to bring about an entire separation of those contact points, 
and in point of fact it will not do it unless the producing sounds are 
above a certain maximum strength. Below that such vibrations will 
only vary the pressure contact between the platinum parts. 

Cross-Jnt. 143. If the apparatus d¢d make and break the current 
as stated in the quotation given in your last answer, would the con- 
clusion stated in your book, “that it can reproduce only pitch and not 
quality,” be true or not? 

Ans. It would be true that the pitch due to that number of vibra- 
tions per second would be reproduced and not the quality, unless the 
quality happen to be of precisely the same sort as that which the 
instrument would reproduce. 

Cross-Int. 144. During the last week of December, 1877, you 
delivered a lecture on the telephone before the Society of Arts in 
Boston, did you not? In that lecture: did you express concerning 
the Reis telephone substantially the same ideas as are expressed in 
your book, or did you express the ideas which you express in this 
deposition as the ideas which you now hold? 

Ans. I did give such a lecture about that time. I do not remem- 
ber the date, nor do I remember the language that I employed, as | 
have no record of it, ‘and so cannot state now what I said. It was 
just about that time that I was experimenting with similar conditions, 
and succeeded within a week of that time in transmitting speech to 
New York from Boston by means of sucha device that was so loudly 
reproduced as to be heard ten feet from the receiving instrument in 
New York; that is to say, the words which I spoke here were heard 
and understood in:New York ten feet from the receiver by means of 
such a device. I was then just beginning to learn of the possibilities 
of the Reis transmitter. 

[ Adjourned. | 

Boston, May 31, 1883. 

Cross-Int. 145.. The Society of Arts referred to in the last ques- 
tion held its meeting at the Insvitute of Technology, Boston, and 
your lecture of December, 1877, was delivered there, was it not? 

Ans. I delivered a lecture on the subject of “the telephone” 


before the Society of Arts some time in December, 1877, at the 
108 7 


ae *seawyw -_swire ~~ - - — 


sever 5 


428 EVIDENCE FOR’ DEFENDANTS. 


Institute of Technology. The date I do not remember, and I have 
no notes of the lecture at all. 

Cross- int. 146. Iread you what purports to be an extract of a 
report of that lecture made by Dr. Kneeland, secretary of that 
society, and entered in his official records of the society as follows :— 


Dec. 27, 1877. 


From Report py Dr. KNEELAND OF LECTURE BY PrRoF. A. E. DoL- 
BEAR. EXTRACTED FROM SECRETARY’s RECORD SOCIETY OF ARTS. 


“There has lately appeared a letter published by Du Moncel, of 
Paris, which says that a certain man, whose name is not given, 
pointed out in 1857 a method for reproducing speech, but his 
method was not worked out at that time. This story comes so late 
that little dependence can be placed on it. | 

“In 1861 a German named Reis actually constructed an instru- 
ment precisely after the plan mentioned in the before-mentioned let- 
ter which was that a membrane stretched over a box or a tube should 
be made to make and break a voltaic circuit in a manner analogous 
to the Page automatic break. 

“ He then described by diagrams the Reis telephone, and exper- 
imented with his form of the Reis instrument. This evidently 
could only transmit pitch, and could give nothing like speech. 

“On the day after the meeting he made an additional experiment 
in which by a slight modification of the Reis telephone he heard 
with perfect distinctness and a good degree of loudness talking, 
singing, etc., the modification consisting of simply one drop of 
water.” 


Is that report entered on the society’s records a_ substantially 
correct report of what you said on that subject at that lecture? 

Ans. I do not remember the language that I used on that occasion. 
Some of this that is quoted reads as if I might have said it, and some 
of it looks very improbable. I have nothing by which to identify 
the words which I used then. 

Cross-Int. 147. Is it, so far as it goes, a correct report of the sub- 
stance of what you said on the subject of the Reis apparatus? What 
is your recollection, if you have any, on that subject? 


res 
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Ans. What is here quoted concerning a letter published by Du 
Morcel must have been some newspaper scrap that had then just 
been published and which I now do not recall. It is in consonance 
with what I then thought and what I now think concerning the pos- 
sibilities of a make and break current in sucha way, namely, that it is 
not adapted to the transmission of speech. 

Oross-Int. 148. In your one hundred and fourty-fourth answer 
you speak of transmitting speech from Boston to New York so that 
words spoken into the transmitter in Boston were heard and under- 
stood in New York ten feet from the receiver. Will you please de- 
scribe the apparatus with which you performed that exploit ? 

Ans. The instrument used as transmitter was an instrument such 
as is pictured on page 267 in Prescott’s book on the “ Speaking 
Telephone,” etc., edition of 1879. The battery employed «at that 
time consisted of from one hundred to one hundred and fifty gravity 
cells, and the receiving instrument consisted of a magneto receiver 
consisting of three six-inch horseshoe magnets with soft iron poles 
containing the coils, and with the diaphragm-armature five and a 
half or six inches in diameter. 

Oross- Int. 149. Was the arrangement referred to in your last 
answer the one described in the paragraph in “ Prescott,” page 268, 


>and ends with “from a fine 


which begins “If a sirong battery’ 
point ”? , 

Ans. It is the same. 

Cross-Int. 150. The description of the Fig. 126, on pages 267 
and 268, was prepared by you or was an abstract of a manuscript 
prepared by you, was it not? 

Ans. This paper was an abstract for a larger paper which was to 
be prepared by me, but which, on account of sickness at the time, 
I was prevented from writing. It represents in a very incomplete 
way what I had intended to prepare for the book. At the time this 
was printed I was sick with diphtheria. 

[Complainants put in evidence from said book a copy of the 
description of Fig. 126, beginning with the words “ The electrophone,” 
on page 267, and ending with the words “not so loud.” The paper 
is marked “ Complainants’ Kxhibit Dolbear’s Description of a Mod- 
ified Reis Telephone, W. A. C., Sp’l Ex’r.”) 
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Oross-dInt. 151. At the experiment referred to between New York ‘ 
and Boston, where was the transmitter and where was the receiver ? 

Ans. The transmitter was in the Western Union Telegraph build- 
ing in Boston, on State Street, and the receiver was in the Western q 
Union building in New York. 

OCross-Int. 152. Who was present with you in Boston? 

Ans. The night manager at the office, whose name I cannot re- 
call, with some other of their employés, and my wife. 

Cross- Int. 153. The affidavit of Edward Davis in this case con- 
tains a copy of The Scientific American of June 18, 1881, in which 
is an article entitled “A New System of Telephony. By A. E. 
Dolbear.” Do you know who wrote that article ? 

Ans. I wrote it. That is, I wrote all that is in the larger print, 
ending with the words, “I have often heard them talk, and have 


Retr > 


made many experiments with such receivers.” 
Cross-Int. 154. Will you please give the diameter of the free " 
part of the membrane in defendants’ Exhibit Reis Transmitter ? ° 
Ans. The opening is about an inch and three eighths, but I think ! 


that the free part of the membrane is about an inch and five eighths. vi 
Cross-Int. 155. Will you tell me the weight of the right-angled ‘ 


hopping piece, and the pressure which it exerts when at rest upon 


the platinum patch at the centre of the diaphragm. 

Ans. The whole piece weighs 1.051 grams = 16.21 grains. The 
pressure of the upper electrode on the lower when both are at rest 
is equivalent to that of a weight .55 grams = 8.486 grains. 

Cross-Int. 156. Will you please state the dimensions and resist- 
ance of the coil of the instrument defendants’ Exhibit Reis Re- 


ceiver No. 1? 
Ans. The diameter of the coil appears to be about nine sixteenths 


of an inch and the length about five and a quarter inches. 

The size of the needle is between thirteen and fourteen, Brown & 
Sharpe gauge, in diameter, and the length eight and three quarters a 
inches. Wire, No. 22 gauge, and I am informed that the resistance a 


is one and four tenths ohms. 

[The complainants put in evidence all of the publications by or " 
about Bourseul and Reis, which are contained in the following list, 4 
that have not already been put in evidence by the defendants. The y 
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publications put in evidence by defendants are numbered on said list 
as follows: 1, 4, 5, 6, 7, 8,9, 10, 11, 19, 20, 21, 22, 23, 24, 25, 


9 26, 30, 31, 35, 37, 28, 41.] 
,! 
J | PUBLICATIONS ABOUT BOURSEUL. 


‘ 1. Didskalia, Sept. 28, 1854, No. 232. 
: 2. Du Moncet, Exposé des Applications de L’ Electricité. Vol. 
2, p. 225, edition 1854; vol. 3, p. 110, edition 1856. Article by 
Reis. | 
| 3. Du Moncet in Comptes Rendus, Nov. 26, 1877. 


Dr. CLEMENS’S PUBLICATION. 
4. Deutches Klinik, Nov. 23, 1863, No. 48, pp. 857-9. 


Asi’ - 
aie 


PUBLICATIONS BY AND ABOUT REIS. 
1861. 


if 5. Frankfurter Conversationsblatt, Nov. 29, 1861. 

4 6. Jahres Bericht des Physikalischen Vereins zu Frankfurt am 
qe Main. Fur das Rechnungsjahr, pp. 97-64. 1860, 1861. Article 
‘¢ by Rris. (Published in 1862.) 

Y 7. Fortschritte der Physik, in Jahre 1861, pp. 171-73. 


1862. 


8. Zeitschrift des Deutsch-osterreichischen Telegraphen Vereins. 
Vol. 9, p. 125. Article by Leear. 


1863. 


9, Deutsche Industrie Zeitung, No. 16, p. 184, April 17, 1863. 
10. Deutsche Industrie Zeitung, No. 18, p. 208, May 1, 1863. 
11. Deutsche lidustrie Zeitung, No. 22, p. 249, May 29, 1863. 
12. Polytechnisches Notizblatt, Dr. Bottger, No. 6, p. 81. 
13. Frankfurter Conversationsblatt, June 30, 1863 (copy of No. 
Se 12). 

= 14. Polytechnisches Journal of Dr. Dingler, Vol. 168, p. 185 
; (reprint of 12). 
| 15, Polytechnisches Centralblatt, 1863, pp. 857-9 (reprint of 12). 

16. Jahresbericht des Physikalischen Vereins zu Frankfurt am 
Main, fur das Rechnungsjahr, 1862-1863, p. 35. 
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Cross-Jnt. 151. At the experiment referred to between New York ‘ 
and Bostun, where was the transmitter and where was the receiver ? 

Ans. The transmitter was in the Western Union Telegraph build- 
ing in Boston, on State Street, and the receiver was in the Western 
Union building in New York. 

Cross-Int. 152. Who was present with you in Boston? 

Ans. The night manager at the office, whose name I cannot re- 
call, with some other of their employés, and my wife. 

Cross- Int. 153. The affidavit of Edward Davis in this case con- 
tains a copy of The Scientific American of June 18, 1881, in which 
is an article entitled “A New System of Telephony. By A. E. 
Dolbear.” Do you know who wrote that article ? 

Ans. I wrote it. That is, I wrote all that is in the larger print, 
ending with the words, “I have often heard them talk, and have 
made many experiments with such receivers.” 


adits 
ess 


Cross-Int. i54. Will you please give the diameter of the free a 
part of the membrane in defendants’ Exhibit Reis Transmitter ? ‘ 
Ans. The opening is about an inch and three eighths, but I think i 
that the free part of the membrane is about an inch and five eighths. “5 
Cross-Int. 155. Will you tell me the weight of the right-angled 


hopping piece, and the pressure which it exerts when at rest upon 


the platinum patch at the centre of the diaphragm. 

Ans. The whole piece weighs 1.051 grams = 16.21 grains. The 
pressure of the upper electrode on the lower when both are at rest 
is equivalent to that of a weight .55 grams = 8.486 grains. 

Cross-Int. 156. Will you please state the dimensions and resist- 
ance of the coil of the instrument defendants’ Exhibit Reis Re- 


ceiver No. 1? 

Ans. The diameter of the coil appears to be about nine sixteenths 
of an inch and the length about five and a quarter inches. 

The size of the needle is between thirteen and fourteen, Brown & 
Sharpe gauge, in diameter, and the length eight and three quarters be 


inches. Wire, No. 22 gauge, and I am informed that the resistance 


is one and four tenths ohms. 


[The complainants put in evidence all of the publications by or ~ 


about Bourseul and Reis, which are contained in the following list, ’ 
that have not already been put in evidence by the defendants. The y 
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: ’ publications put in evidence by defendants are numbered on said list 
as follows: 1, 4, 5, 6, 7, 8,9, 10, 11, 19, 20, 21, 22, 23, 24, 25, 
y 26, 30, 31, 35, 37, 28, 41.] 
> 
ss : PUBLICATIONS ABOUT BOURSEUL. 
‘ 1. Didskalia, Sept. 28, 1854, No. 232. 


2. Du Moncet, Exposé des Applications de L’ Electricité. Vol. 
2, p. 225, edition 1854; vol. 3, p. 110, edition 1856. Article by 
Reis. 
3. Du Moncet in Comptes Rendus, Nov. 26, 1877. 


Dr. CLeMENs’s Pustication. 
Deutches Klinik, Nov. 23, 1863, No. 48, pp. 857-9. 


i 


PUBLICATIONS BY AND ABOUT REIS. 
1861. 


5. Frankfurter Conversationsblatt, Nov. 29, 1861. 

6. Jahres Bericht des Physikalischen Vereins zu Frankfurt am 
Main. Fur das Rechnungsjahr, pp. 57-64. 1860, 1861. Article 
by Reis. (Published in 1862.) 

7. Fortschritte der Physik, in Jahre 1861, pp. 171-73. 


ioK “emer jet . 


1862. 


8. «Zeitschrift des Deutsch-osterreichischen Telegraphen Vereins. 
Vol. 9, p. 125. Article by Leear. 


1863. 


h ie 9. Deutsche Industrie Zeitung, No. 16, p. 184, April 17, 1863. 
| 10. Deutsche Industrie Zeitung, No. 18, p. 208, May 1, 1863. 
11. Deutsche Industrie Zeitung, No. 22, p. 249, May 29, 1863. 
12. Polytechnisches Notizblatt, Dr. Bottger, No. 6, p. 81. 
13. Frankfurter Conversationsblatt, June 30, 1863 (copy of No. 
12). 
@-. 14. Polytechnisches Journal of Dr. Dingler, Vol. 168, p. 185 
Se (reprint of 12). | 
, 15. Polytechnisches Centralblatt, 1863, pp. 857-9 (reprint of 12). 
16. Jahresbericht des Physikalischen Vereins zu Frankfurt am 
Main, fur das Rechnungsjahr, 1862-1863, p. 35. 
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17. Letter Rets to Lapp, July 13, 1863, printed in Journal of the 
Society of Telegraphic Engineers, 1883, No. 46. 

18. The Newcastle Daily Chronicle and Northern Counties Adver- 
tiser, August 29, 1863. 

19. Report of the thirty-third meeting of the British Association 
for the Advancement of Science, in August and September, 1863. 

20. Apert & Rets prospectus. Frankfort, August, 1830. 

21. AwvsBerT & Rets circular. 6 6 < 

22. AxperRT & REIs description.  ‘** 6 66 

23. Polytechnisches Journal of Dr. Dingler, vol. 169, p. 23 
(reprint of Legat article, No. 8). 

24. Polytechnisches Journal of Dr. Dingler, vol. 169, p. 399. 

25. Fortschritte der Physik, 1863, p. 96. 

26. Die Gartenlaube, No. 51, December, 1863. 


1864. 


27. Cosmos, vol. 24, pp. 349-352, March 22, 1864. 
28. Proceedings of the Literary and Philosophical Society, of 
Manchester, Nov. 10, 1864. 
1865. 


29. Koenig’s Catalogue des Appareils d’Acoustique, p. 5. 
30. Pisko’s die Neueren Apparate der Akustik, p. 94. 
31. Pisko’s die Neueren Apparate der Akustik, p. 241 (reprint 
of 22). 
32. Handbuch der Angewandte Elektricitatslehre, Von Karl 
Kuhn, pp. 1017-1021. 
1866. 
33. Hassier’s Technical Physics. Vienna, vol. 1, p. 648. 
34. ALBERT’S Catalogue. 
1867. 


35. Electricity, by Ropert M. Fercuson, London, 1867, p. 257. 


1868. 
36. Lehrbuch der Physik und Meteorologie, Von Jon. Mutuer, 
7th ed., vol. 2, pp. 386-389. 
1869, 


37. The Manufacturer and Builder, May, 1869, vol. 1, p. 129 
(Dr. VAN DER WEYDE). 
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38. The Telegrapher, vol. 5, No. 39 (the same as No. 37). 

39. Proceedings Am. Association for the Advancement of Science, 
August, 1869 (Dr Van DER WEyYDE). 

40. The Boston Daily Advertiser, August 25, 1869 (Dr. Van 
DER WEYDE). | | 

41. The Wonders of Electricity, by J. Bane (Abbe L’ Aborde’s 
tuned-reed circuit-breakers and musical telegraph). 


: 1873. 
42. ALBER1’s Catalogue. 
| 1876. 
43. The Scientific American, March 4, 1876 (Dr. Van brER 


WEYDE). 
44. German report on the exhibition of scientific apparatus in 
South Kensington Museum, London, 1876, p. 188 ( Reis Telephone). 


1877. 


45. Report of the forty-seventh meeting of the British Association 
for the Advancement of Science, held in August, 1877, published 
1878. On the telephone, by W. H. PREECE. 

46. Ganot’s Elementary Treatise on Physics, eighth edition, 
translated by E. Atkinson, p. 757. 


[ Complainants put in evidence U. S. patent No. 78,495, granted 
to Cromwell Fleetwood Varley, dated June 2, 1868, for improvement 
in telegraphing, marked “ Complainants’ Exhibit Varley’s U.S. 
Patent of 1868, W. A. O., Special Examiner.”] 

Oross-Int. 157. In your cross-answers 124-131, inclusive, you 
refer to the transmission of sentences through and by an apparatus 
consisting of defendants’ Exhibit Reis Transmitter, and defendants’ 
Exhibit Reis Receiver connected in an electrical circuit, with nothing 
else in the circuit except a battery. Will you, this afternoon, or at 
some other convenient time, repeat that experiment in the presence 
of some witnesses whom the complainants may invite to attend ? 

Ans. I will, at two o’clock this afternoon. 

[ Noon recess. | 


The experiments referred to in ths last question and answer are 
now made. Defendants’ Exhibit Reis Transmitter is arranged in 


ase ~—<—~Se ew _—_——— = -- ra 


434. 


one of Mr. Maynadier’s rooms, and the Exhibit Reis Receiver in 
The two stations are separated by two intervening rooms, 
Present in the transmitting 


another. 


the intermediate doors being closed. 
room, Mr. Buck, who made the connections, and who handled, 
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operated and spoke into the instrument; Mr. Maynadier, Mr. 


Storrow, Prof. Cross on behalf of complainants, and Mr. Yerrinton, 


a short-hand writer who took notes of what was said. 


In the receiving room Prof. Dolbear, who listened at defendants’ 
Exhibit Reis Receiver, Mr. Chauncy Smith, of counsel for com- 
plainants, and the examiner, who made notes. There was also ar- 
ranged between the two stations an entirely independent circuit with 
an ordinary magneto telephone at each end, and called the tell-tale 
line, merely for convenience of communication between the two rooms. 
Mr. Chauncy Smith attended to the end of this line in the receiving 


room, and Mr. Storrow in the transmitting room. The experiment 


began at 2.45 p. Mm. and ended about 3.15. 


The notes of Mr. Yerrinton in the transmitting room are 


follows : — 


In the transmitting room, defendants’ Exhibit Rets Transmitter, 
connected through two large Grenet cells, in direct circuit with the 


Notes By Mr. YERRINTON. 


receiver, with a key in the circuit which leaves the bittery open 


when not speaking. 
Reis [eceiver, No. 1. Prof. Dolbear listening. 


In the receiving room the defendants’ Exhibit 
Tell-tale line, with 


a hand magneto at each end, also connects the two rooms. Time, 


2.45 P. M. 


II. C. Buck at transmitter (speak'ng into top of instrument) : 
Halloa! one, two, three, four, five. Do you get that? 


three, four, five — one, two, three. 


or not to 


One, two, 


How do you get that? To be 


be, that is the question. One, two, three, four, five — 


one, two, three, four, five, six, seven, eight, nine, ten. 


get that? 


How do you 


(Speaking into mouthpiece): One, two, three, four, five — one 
two, three, four, five — one, two, three, four, five. How do you get 
that? Mary had a little lamb, its fleece was white as snow, and 


everywhere that Mary went, that lamb was sure to go. ‘To be or 


. » Sears 
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not to be, that is the question. One, two, three, four, five --one, 
two, three, four, five -—one, two, three, four, five —— one, two, three, 
four, five, six. How do you get that? One, two, three, four, five, 
six, seven, eight, nine, ten — one, two, three, four, five, six, seven, 
eight, nine, ten — one, two, three, four, five, six, seven, eight. How 
do you get that? Mary hada little lamb, its fleece was white as snow, 
and everywhere that Mary went, that lamb was sure to go. One, 
two, three, four, five — one, two, three, four, five — one, two, three, 
four, five. How do you get that? One, two, three, four, five, six, 
seven, eight, nine, ten. There was a little girl, and she had a little 
curl, right in the middle of her forehead; and when she was good, 
she was very, very good, but when she was bad she was _ hor- 
rid. One, two, three, four, five — one, two, three, four, five. How 
do you get that? To be or not to be, that is the question. Green 
clouds in air suspended. Steamers arrived in Boston, May 30. 
New York, Cincinnati, Glasgow, London. How do you get that? 
One, two, three, four, five, six, seven, eight, nine, ten. 

(Mr. Maynapier (to Mr. Storrow at the tell-tale line): Won't 
you ask Mr. Smith [who is in the receiving room] whether Prof. 
Dolbear has heard anything through there or not? We want to 
know what the result is there. 

Mr. Srorrow (through the tell-tale line to Mr. Smith): Halloa! 
What have you heard? Mr. Smith answers that they have heard 
some counting, and “How did you get that? How did you get 
that?” (To Mr. Buck): Stop a little between each sentence, — not 
so fast. Suppose you speak your sentences into the mouthpiece, 
not against the top. Take anything out of the newspaper. Don’t 


take common, familiar sentences. Anybody operating a telephone 


can guess those. | 
Mr. Buck (speaking into the mouthpiece) ; The royal march and 


‘ Bavarian hymn announced the arrival of the royal family. The 


royal hymn announced the arrival of the royal family, The royal 
hymn announced the arrival of the royal family. How do you 
get that? One, two, three, four, five. The prince looked very 
handsome in his costume of blue velvet satin. A, B, C, D, E, F, 
G. How do you get that? The Bavarian national air. Carts were 
ice on the New York side as they arrived, and the 


— 
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dead and injured were hurriedly driven out to the City Hall, where 
they were laid in the police station in the basement. Latest ship 
news. Halifax, May 30, 1883. It was not found. It was said that 
2x man had been seen carrying a dead baby away, but the police had 
no account of it. 

| Mr. Storrow (through the tell-tale line to Mr. Smith) : Halloa! 
Yes, we have been talking away for five minutes. Wait a moment. 
What? We have just lifted the plates out a moment to rest the 
battery. Now listen. | 

Mr. Buck (into the Reis transmitter) : Reports are still coming in 

of the effects of the storm on Monday. At Freeport the bridge 
across the river was torn from its piers. One, two, three, four, 
five, six, seven, eight, nine, ten. Howdo you get that? One, two, 
three, four, five. Clothing was scattered about in every direction. 
More than half a score were dead when extricated from the throb- 
bing heap. How do you get that? Others were more or less ter- 
ribly injured. They lay eight or ten deep, those in the lower tier 
long dead. All were hatless, many shoeless, and on others the 
clothes hung in rags. Five women, all dead and trampled into an 
unshapely mass, were taken from the bottom of the heap. One, 
two, three, four, five. Mary had a little lamb. <A, B, C, D, E, F, 
G. To be or not to be, that is the question. One, two, three, four, 
five, six, seven, eight, nine, ten. How do you get that (six whis- 
tles) ? | 

(Speaking in top of instrument): One, two, three, four, five — 
one, two, three, four, five. 

[Mr. Buck: Do you want me to go on any longer? 

Mr. Storrow: Wait a moment, until I go into the other room. 

(Mr. Storrow and Prof. Cross left the room, but soon returned.) 

Mr. Maynapvier: There is something the matter with the wire ; 
I reckon that is the trouble. ] 

Mr. Buck (speaking into the mouthpiece): By three o’clock the 
crowd in the pleasant grounds surrounding the Hotel Pines 
numbered nearly 10,000 people. (Speaking to the top): By 
three o’clock the people in the grounds numbered nearly 10,- 
000. (Speaking into mouthpiece): Many sat on the broad 


plazzas. (Speaking to the top): Many sat on the broad.” 
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piazzas. The clear skies promised a fair day. (Speaking in 
the mouthpiece) : The clear skies promised a fair day. (Speaking 
in the top): The clear skies promised a fair day. (Speaking in the 
mouthpiece): Rome, Italy, May 17, 1883. (Speaking in the top) : 
Rome, Italy, May 17, 1883. One, two, three, four, five. (Speak- 


+i ing in the mouthpiece): Some of these entertainments were poor 
| and unsuccessful; others superb, and only in Rome could they have 


occurred. (Speaking in the top): Only in Rome could they have 
occurred. (Speaking in the mouthpiece) : Showery, gusty weather 
destroyed the effect of the gila entry, illuminations, the curious 
>, characteristic art celebration, etc. Destructive fire at Lynchburg, 

Va. Five persons killed. The property loss $300,000. (Speaking 

in the top): Five persons killed. (Speaking in the mouthpiece) : 
| Lynchburg, Va., May 30, 1883. The most disastrous fire that ever 
} swept over this city broke out at ten o’clock this morning. (Speaking 
in the top): The Daily Virginian building and fixtures, the Com- 
mercial Bank, the large hardware establishment of John Watts, 
Brothers & Co. Berlin fay 30, 1883. The workman’s sick fund 
bill passed its third rea in the Reichstag to-day. (Speaking in 
the mouthpiece): Inthe ase of Commons this afternoon the Dill 
empowering the local auth-.ities in Ireland (speaking in the top) to 
improve the dwellings of laborers passed its third reading. One, 
two, three, four, five, six, seven, eight, nine, ten. (Speaking in the 
mouthpiece) :-From our Rome correspondent. Fétes in honor of 
the Duke of Genoa and his bride. (Speaking in the top): Fétes in 


a 
shonor of the Duke of Genoa and his bride. 
, (Mr. Buck: I don’t believe it is any use to continue on in this 


» | strain. 
Mr. Maynapier: Something is the matter, I should think. Either 
the connections are wrong — 
Mr. Storrow: The connections seem to be all right. 
Mr. Maynavier: I think you ought to try some other way. 
Mr. Storrow: I don’t care for anything more, unless you do. 
Mr. Buck (to Prof. Cross): Would you like to speak here? 
Prof. Cross: I was just going to ask you to send through some 


irregular numbers, instead of sending through regular numbers. 


Leave long enough space between them, so he can repeat. | 
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Mr. Buck (speaking in the mouthpiece) : 5—5 —3-~-8—8—10 
1— 2—10—-4—-6—40--32 — 25—99— 3225 — 86 — 55 —101— 302 
508—603—904 —201—325—486. 

[Mr. Strorrow: Halloa! Iam going to ask Mr. Buck to sound a 
note, expecting it will break the circuit. Please listen and see what 
pitches you get. Halloa! What is it? Ask Mr. Dolbear to listen 
carefully now, and note the different pitches that he hears. (To Mr. 
_ Buck): Speak loud enough to break the circuit, intending to break 
the circuit. | 

Mr. Buck: Do —mi—sol—do—do. 

fMr. Srorrow: Halloa! Did you notice any difference of pitch 
then? Mr. Smith answers through tell-tale line that they were not 
listening. } 

Mr. Buck: Do—mi-—sol—do—fa—mi—do. 

[Mr. Storrow (to Mr. Smith through the tell-tale line): What 
did you hear then? Answer through tell-tale line. Mr. Dolbear says 
he hears sounds of a different pitch. (Mr. Storrow through tell-tale 
line) : Now listen again, please. Do it over again, please, Mr. Buck. | 

Mr. Buck: Do—mi—soi—do—sol—mi—do. 

[Mr. Strorrow: What did you hear then? He answers through 
tell-tale line that he again heard sounds of a different pitch. Mr. 
Maynidier, do you want to try anything more ? 

Mr. Maynapier: No.] 


THE NOTES OF Mr. COPELAND IN THE RECEIVING ROOM ARE AS 
FOLLOWS : — 

First trial : — 

Prof. Dolbear says: I heard him say, “ One, two, three, four, 
five, six, seven.” 

I also heard him say, * How do you get that?” 

Some of the numbers I did not hear. I only inferred. 

I heard him say, “One, two, three, four, five.” 

I heard him say, “* That.” 

I heard him count the whole ten, plain. 

I heard him count five very plain, in a low tone of voice. 

I heard him say, “ How do you get that,” after counting five. 

[Mr. Smith says into the tell-tale line that Prof. Dolbear lnoaed 
wi ~-nting and “ How do you get that?” 
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Prof. Dolbear says: “I thought he said, one, two, three, forty. 
I don’t hear anything now but a make and break.” 

[During the experiment Prof. Dolbear pressed the instrument 
close to one ear and closed the other. | 

Another trial. [3.05 o’clock.] Prof. Dolbear says : — 

I heard him say, “One, two, three, four, five,” easy. 

I heard him say, “One, two, three, four, five, six, seven.” 

I heard him say, “ Mary had a little lamb.” 

I heard him say, “ Mary had a little.” 

I heard him say, “ Mary had a little lamb” again. 

I heard him say so again. 

They are not transmitting anything. 

[3.12.] Six minutes since starting this trial. 

Another trial. (3.15. ] 

I hear sounds of different pitch. 

I hear sounds of diff-rent pitch when it is at my ear, but which 
sounds have but little difference of pitch at some little distance from 
the ear. 

[ Adjourned to Friday, June 1.) 

Boston, June 1, 1883. 

[ From the book already referred to, published in the fall of 1877, 
called“ The Telephone,” by Prof.A. E. Dolbear, the complainants put 
in evidence the two consecutive passages, entitled “Bell’s Telephone,” 
and “First Form of Speaking Telephone,” beginning on page 110, and 
ending on page 116, and marked “ Complainants’ Exhibit Second 
Extract from Dolbear’s Book, W. A. C., Special Examiner.” |] 


Redirect Examination. 


Int. 158: As to the experiments yesterday afternoon with the 
Reis transmitter and the Reis receiver, state whether you in fact 
received any word, words, or sentences from the receiver, and how 
the working of the apparatus compared with its working on other 
occasions. 

Ans. I did receive several words and sentences fairly well, but I 
have on several former occasions heard much better than yesterday 
afternoon. The room was not so quiet as the room should be when 
bo sounds are weak and sc~***red as much as they necessarilv_ay 
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so poor a form of receiver as is the Reis knitting-needle receiver. I 
have never been able to hear continuously with such an arrangement, 
but occasionally have heard words and short sentences, when the lat- 
ter were quite unexpected, and this on several occasions while test- 
ing to discover the capacity of the instrument. 

Int. 159. Was the fault, yesterday, mainly with the receiver or 
with the transmitter ? 

Ans. I think the fault to have been chiefly due to the receiver, 
which is badly cracked, and in a worse condition than it had ever 
betore been when I tested it. | 

The irregular crack, “1, 2, 3, 4,” was not in the instrument the 
other day when it was put in evidence. The long crack marked “ 5, 
6, 7,” was there when put in evidence. The crack marked “8, 9,” I 
am sure was also made since it was brought here, as also “10, 11, 
12,” the longitudinal crack along the front edge. All of these are in 
the bottom sounding board. The cracks im the top sounding board, 
I think, are all old, but am not sure as to one of them. 

Int. 160. Did you test the Exhibit Reis Transmitter yeste:day 
afternoon, after the experiments in the presence of complainants’ 
counsel were over? If so, how did you test it and with what 
results ? 

Ans. I did test that transmitter by putting it in a primary circuit 
of an induction coil, and listened with a magneto receiver in the 
secondary. I was able to hear nearly every word that was said. 

Int. 161. And what is the inevitable conclusion as to the current 
in the primary, of which Exhibit Reis Transmitter formed a part, 
and as to whether the Reis Transmitter operated according to the 
theory set forth in most, if not all, of the publications about Reis, 
or in accordance with the more modern theory ? 

Ans. There is but one conclusion that can possibly be drawn 
from the experiment, when the Reis transmitter is employed for 
the purpose of transmitting speech, and speech is transmitted and 
heard with any kind of a receiver, and that is that the Reis trans- 
mitter can and does produce the appropriate undulatory currents by 
virtue of the movements of its parts, and is in itself a demonstration 
that the old theory of a necessary make and break of current during 
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Vibration is wrong, and that the more modern theory of the action 
of the instrument is correct. 
Int. 162. Prof. Cross implies in his affidavit, as I understand 
y him, that there is no difference, in ‘substance, between the apparatus 
described by Dr. Van der Weyde in the Manufacturer and Builder, 
ar so far as concerns the transmitter, and the Exhibit Reis Trans- 
mitter, and such others as Reis made and caused to be made, and 
sold abont 1863, and afterwards. Please state how the fact is. I 
refer to the page 38 of Cross’s first affidavit. 

Ans. In this device of Van der Weyde, as described in the Manu- 
facturer and Builder, one of the electrodes was made a fixture to 
be adjusted by means of a screw, which arrangement allowed the 
whole of the movement to be performed by the membrane, and thus 
admit of makes and breaks of current in a different way from that 

ee provided by Reis, who so arranged the electrodes that both were 

| movable. In Van der Weyde’s transmitter the arrangement was per- 
haps the best that could be devised, if the intention was to break 
the current for every vibration, and when the instrument was quies- 
cent there was no contact between those electro:es. He says that 
the screw should “be so adjusted as to come very nearly in contact 
with this small platinum disk.” Thus the arrangement as _ he 
planned was unlike Reis’s, for the latter had a constant contact when 
the instrument was not in service as a transmitter. 
Int. 163. You say simply “unlike.” Please explain what sort of 
“) uvlikeness you mean; for example, whether it is possible under any 
conditions to transmit speech with the Reis transmitter altered and 
adjusted as described by Van der Weyde, and whether the true Reis 
- | transmitter is or is not an efficient instrument precisely the same in 
kind as what is now called the microphone transmitter, and certain 
in all cases to operate well where the other conditions are what they 
should be? 

[ Objected to as immaterial, and as calling upon the witness to con- 
tradict the publications put in evidence by the defendants. } 

Ans. With the Reis transmitter altered as described by Dr. 


Van der Weyde, in which there is a special provision made for an 


interruption in the current, it is not possible to transmit speech ; and 


Dr. Van der Weyde himself recognized that, and declared that_ayga 
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Vibration is wrong, and that the more modern theory of the action 
of the instrument is correct. 

Int. 162. Prof. Cross implies in his affidavit, as I understand 
him, that there is no difference, in ‘substance, between the apparatus 
described by Dr. Van der Weyde in the Manufacturer and Builder, 
7 so far as concerns the transmitter, and the Exhibit Reis Trans- 
mitter, and such others as Reis made and caused to be made, and 
sold abont 1863, and afterwards. Please state how the fact is. I 
refer to the page 38 of Cross’s first affidavit. 

Ans. In this device of Van der Weyde, as described in the Manu- 
facturer and Builder, one of the electrodes was made a fixture to 
be adjusted by means of a screw, which arrangement allowed the 
whole of the movement to be performed by the membrane, and thus 
admit of makes and breaks of current in a different way from that 
_ provided by Reis, who so arranged the electrodes that both were 
movable. In Van der Weyde’s transmitter the arrangement was per- 
haps the best that could be devised, if the intention was to break 
the current for every vibration, and when the instrument was quies- 
cent there was no contact between those electrodes. He says that 
the screw should “be so adjusted as to come very nearly in contact 
with this small platinum disk.” Thus the arrangement as_ he 
planned was unlike Reis’s, for the latter had a constant contact when 
the instrument was not in service as a transmitter. 

Int. 163. You say simply “unlike.” Please explain what sort of 

“4 uvlikeness you mean; for example, whether it is possible under any 
conditions to transmit speech with the Reis transmitter altered and 
adjusted as described by Van der Weyde, and whether the true Reis 

<b transmitter is or is not an efficient instrument precisely the same in 
kind as what is now called the microphone transmitter, and certain 
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tradict the publications put in evidence by the defendants.) 

Ans. With the leis transmitter altered as described by Dr. 


Van der Weyde, in which there is a special provision made for an 
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ulate words could not be sent by it, because there were such inter- 
ruptions in the current. This was saying ina negative way that 
unbroken, undulatory currents were necessary for the transmission 
of speech. On the other hand, in the Reis transmitter there is 
provision for a continuous current, the strength of which is to be 
varied hy the pressure of the movement of the electrodes, a condi- 
tion which is precisely the same as is found in all instruments now 
known as “ microphones,” so far as contacts and freedom of motion 
are concerned. 

Int. 164. All of your cross examination up to Cross-Int. 72, in- 
clusive, relates to the charge or the electrification of the plates of your 
receiver. What, if anything, is there in the Bell method or in the. 
Bell apparatus, or in either of the Bell patents in suit, in any way 
resembling this, or conveying any information or hint, however 
vague, as to this? 

Ans. There is nothing whatever in either of those patents con- 
cerning any such electrical conditions, nor any hint that such use of 
electricity was possible, nor any apparatus referred to in which it is 
possible to utilize an electric charge for the purpose of the trans- 
mission of speech or for any other purpose. 

Int. 165. How does the charge or electrification of the secondary 
coil and transferrer compare with that of the metallic part of the plate 
connected with the transferrer; and what was the state of the art as 
to this before your discovery ? 

Ans. The potential of the plate in connection with the trans- . 
ferring wire becomes practically the same as that at the terminal of 
the coil in connection with the same wire; that is to say, the whole 
transferring wire and plate acquire the same potential as that end of 
the coil with which they are connected, a condition which is not 
possible to have when conduction is permitted by means of a con- 


ducting wire to 


ground. 


This physical condition of imsiitated metallic conductors has been . 
known for a iong time, but until I discovered the present. method of 
utilizing it Ido not know of any practical application of au electric 
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shown in the Bell patents in suit, with the effect of the same magnetic 
change in the transmitting core of your apparatus. 

Ans. In the telephones described in the Bell patents of 1876 and 
1877 the movement of the armatures of the magnet induces an electro- 
motive force in the coils, which electro motive force is exceedingly 
weak, as shown by the weakness of the sounds in the receiver, such 
electro-motive force giving rise to currents whose strength is so 
small, as computed by Prof. Tait and others, as to make it a sur- 
prise that they are capable of making themselves heard at all. With 
my device the magnetic changes which give rise to electro-motive 
force in the coil are many hundreds of times and perhaps thousands 
of times greater, and of course it has capabilities which the other 
cannot approach. 

In the case of a geven magnetic change in the core in the two in- 
struments, the eleetro-motive force developed will depend upon two 


conditions : — 


First. The number of turns of wire in the coil upon which the 
magntic core reacts. 

Second. Upon the resistance in the external circuit. The greater 
the number of turns in the helix, the higher will be the electro-mo- 
tive force; and the greater the external resistance, the higher the 
electro-motive force. 

With small coil and small external resistance, as in the instru- 
ments shown in the Bell patents, the electro-motive force developed 
must be relatively low for both reasons, as it is impossible that a 
coil should develop its maximum electro-motive force so long as a 
conducting circuit is provided. 

The same magnetic change would, with my coil, my line and my 
receiver produce the maximum electro-motive force, charging the 
whole line with the receiving plate, thus enabling one to utilize the 
maximum electro-motive force. 

The difference in these two conditions is very great. There is 
great difficulty in measuring with accuracy the difference in the 
electro-motive force in these two cases so as to state it numerically, 
but the difference in the two cases may be in my opinion as great as 
2 hundred or even a thousand times. 

[ Noon recess. | 
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ulate words could not be sent by it, because there were such inter- 
ruptions in the current. This was saying ina negative way that 
unbroken, undulatory currents were necessary for the transmission 
of speech. On the other hand, in the Reis transmitter there is 
provision for a continuous current, the strength of which is to be 
varied by the pressure of the movement of the electrodes, a condi- 
tion which is precisely the same as is found in all instruments now 
known as “ microphones,” so far as contacts and freedom of motion 
are concerned. 

Int. 164. All of your cross examination up to Cross-Int. 72, in- 
clusive, relates to the charge or the electrification of the plates of your 
receiver. What, if anything, is there in the Bell method or in the 
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resembling this, or conveying any information or hint, however 
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Ans. There is nothing whatever in either of those patents con- 
cerning any such electrical conditions, nor any hint that such use of 
electricity was possible, nor any apparatus referred to in which it is 
possible to utilize an electric charge for the purpose of the trans- 
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the coil in connection with the same wire; that is to say, the whole 
transferring wire and plate acquire the same potential as that end of 
the coil with which they are connected, a condition which is not 
possible to have when conduction is permitted by means of a con- 
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This physical condition of insulated metallic conductors has been 
known for a long time, but until I discovered the present method of 
utilizing it Ido not know of any practical application of an electric 
charge. 
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shown in the Bell patents in suit, with the effect of the same magnetic 
change in the transmitting core of your apparatus. 

Ans. In the telephones described in the Bell patents of 1876 and 
1877 the movement of the armatures of the magnet induces an electro- 
motive force in the coils, which electro motive force is exceedingly 


weak, as shown by the weakness of the sounds in the receiver, such 


electro-motive force giving rise to currents whose strength is so 
small, as computed by Prof. Tait and others, as to make it a sur- 
prise that they are capable of making themselves heard at all. With 


my device the magnetic changes which give rise to electro-motive 
force in the coil are many hundreds of times and perhaps thousands 
of times greater, and of course it has capabilities which the other 
cannot approach. 
In the case of a geven magnetic change in the core in the two in- 
_ struments, the electro-motive force developed will depend upon two 
conditions : — | | 
First. The number of turns of wire in the coil upon which the 


Re 


magnetic core reacts. 


Second. Upon the resistance in the external circuit. The greater 
the number of turns in the helix, the higher will be the electro-mo- 

be tive force; and the greater the external resistance, the higher the 7, 
electro-motive force. | 


With small coil and small external resistance, as in the instru- 
ments shown in the Bell patents, the electro-motive force developed 
must be relatively low for both reasons, as it is impossible that a 
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coil should develop its maximum electro-motive force so long as a 
conducting circuit is provided. 

The same magnetic change would, with my coil, my line and my 
receiver produce the maximum electro-motive force, charging the 
whole line with the receiving plate, thus enabling one to utilize the 
maximum electro-motive force. 

The difference in these two conditions is very great. There is 
& great difficulty in measuring with accuracy the difference in the 
electro-motive force in these two cases so as to state it numerically, 
but the difference in the two cases may be in my opinion as great as 
a hundred or even a thousand times. 

[ Noon recess. ] 
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Int. 107. How do the maximum magnetic changes in the trans- 
mitting core of the commercial telephone — by which I mean a 
microphone transmitter in the primary, and a magneto receiver in 
the secondary of an inductorium — compare with the maximum 
magnetic changes in the transmitting core of the apparatus de- 
scribed in Bell’s patents in suit ? 

Ans. In the commercial telephone as described, the magnetic 
changes are much greater than corresponding changes in the trans- 
mitting telephone shown in the patents; and the adoption of this 
arrangement in the transmitter was a step of the highest importance 
commercially, the electro-motive force at command being much 
greater than could be produced in the original method as shown in 
the patents. 

Int. 168. How does the effect of the maximum magnetic change 
in the transmitting core of the commercial telephone compare with 


the effect of such a magnetic change in the transmitting core of 


your apparatus? 

Ans. Inthe common commercial transmitter, the secondary coil 
of which is small, containing but about one hundred and fifty ohms 
resistance, and with a small core in which magnetic changes may 
be set up, the electro-motive force when at its maximum for such a 
coil, which can only be when the terminals of the coil are separated 
so as to prevent the passage of the current which would otherwise 
flow, will be very much lessened by closing the circuit, as is done in 
the ordinary use of the magneto telephone. 

With the circuit open with such a coil I found the electro-modtive 
force on a given occasion to be about seventy-five or eighty volts, 
which would be its maximum under such conditions, but which num- 
ber would not represent the electro-motive force when the secondry 
circuit was closed, for reasons already stated. 

With my coil having a larger core and a very much larger second- 
ary, a given magnetic change reacting upon the larger secondary 
would yield a much higher electro-motive force; and as in my 
method I do not have a closed circuit, and can therefore develop for 
my use a maximum electro-motive force, which was, according to the 
measurement I made, about twenty-seven hundred volts. If the 
two be compared rougily, it is plain that the electro-motive force I 
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employ when operating my method must be forty or fifty times 
higher than that used in the telephones with magneto receivers. 

Int. 169. What is the electro-motive force ordinarily employed 
in telegraphy and electric lighting and electro-plating ? 

Ans. In electric telegraphy the electro-motive force varies with 
the resistance of the line, and for a line, say from Boston to Provi- 
dence, would generally be about twenty or thirty volts. For elec- 
tric lighting by are the electro-motive force would be about fifty 
volts for each light in the circuit. With electro-plating the electro- 
motive force is seldom more than one or two volts. By twenty or 
thirty volts, as applied to the telegraph, | mean the electro-motive 
force such as twenty or thirty gravity cells would yield, though the 
actual electro-motive force given by such a battery on a closed cir- 
cuit would be considerably less than what would be given by the 
same battery on open circuit if tested. | 

Int. 170. A vigorous attack has been made upon your ninth 
answer. Please reconsider that answer in view of that attack, and 
state what Gauss and Weber added to the stock of knowledge. 

Ans. In my ninth answer I had altogether in my mind the mechan- 
ism in its electrical relations rather than in its particular parts, 
and I did not observe that my attention was called to particular 
parts of the apparatus. What I described was the general con- 
ditions for generating and receiving electrical currents, and the 
character of such currents as generated in that apparatus. 

The term “ armature,” as applied to that apparatus, is a term that is 
not generally applied to such arrangement, and my use of the term, 
as applied there, is not a common one, not that it is inexact, but 
that in ordinary use it-is not so applied. 

That that Gauss and Weber added was a method of transmitting 
signals by means of to-and-fro currents, which currents were pro- 
duced by corresponding to-and-fro movements of the generating coil. 
At that time that seemed to be a decided advance in the art of teleg- 
raphy. 

Int. 171. Is the magneto receiver in fact a galvanometer ? 

Ans. Itis a delicate galvanometer for indicating the existence 
of very slight currents, — one of the most delicate which we possess. 

Int. 172. As to the passage from your bovk showing that the 
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Reis receiver was not adapted to transmit quality, please explain what 
you meant and what you then regarded the Reis transmitter to be. 

Ans. The description which I then gave of the Reis transmitter 
was one which I took from other descriptions of the device, and in 
which I supposed it to be a make and break inst::ment frem neces- 
sity, and before I had experimented with it. I was not aware, until 
some time in the spring of 1878, that Reis had obtained articulate 
results with his device, and in what I wrote and what I said about 
that time I was simply reciting the description of Reis, which I had 
happened to see. 

| Complainants object to the statement that Reis had “obtained artic- 
ulate results,” on the ground that it contradicts the statements contained 
in the publications put in evidence by the defendants. | 


Cross Examination resumed. 


Cross-Int. Where did you ever hear the magneto receiver called 
a galvanometer, and in what book do you find it called a galvanome- 
ter? 

Ans. 173. I cannot point out now without reference to my books 
the specific places where the magneto telephone is called a galvanome- 
ter; but I have seen it so called, and know that it has been used 
when its sole function was to indicate the presence of electrical cur- 
rents, and as that is one function of a galvanometer, if the magneto 
telephone be used for that purpose, it is a galvanometer. 

Cross-Int. 174. The galvanometer shown by Gauss and Weber, 
and the instrument technically known as the galvanometer, are 
instruments which depend for their action upon the disposition of 
a magnetized needle to place itself at right angles to an electric cur- 
rent, are they not? 

Ans. In the Gaussand Weber galvanometer the arrangement was 
such as described, but in Weber's galvanometer there is not such an 
arrangement, neither is there in such a galvanometer as I described 
and patented three or four years ago, in which a core of iron was 
drawn more or less into a helix through the action of a current of 
electricity. There are many ways in which currents of electricity 
react upon each other and upon magnets, any of which may be used 
to indicate the presence of currents of electricity, and any such 
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arrangement may properly be called a galvanometer when used for 
such a purpose. 

[ All except the first twelve words objected to as not responsive. | 

Cross-Int. 175. In listening at the defendants’ Exhibit Reis Re- 
ceiver yesterday afternoon it was the top or side of the instrument 
which you applied to your ear chiefly, was it not? 

Ans. It was. 

Cross-Int. 176. At the present moment and during most of your 
examination for the last fortnight you have on the table before you, 
and have had on the table or window sill in this room, another Reis 
receiver of the needle form, and with a round box of a shape like 
that you used yesterday, have you not? 

Ans. Ihave. 

Cross-Int.177. Will you please look at the examiner’s notes of 
what you said you heard yesterday afternoon, and state what the 
sentences were which you referred to in your one hundred and fifty- 
eighth answer this morning? 

Ans. I heard him say, “ How do you get that?” twice. 

I heard him say, “Mary had a little lamb ” three times, and “ Mary 
had a little” once. 

Cross- Int. 178. Are you aware of the fact that at the beginning 
of the trial, when you did noé hear the words, “ Mury had a little 


lamb,” they were spoken into the transmitter several times, and 
4 towards the close of ‘the trial, when you thought you heard “ Mary 
had a little lamb ” three times and “ Mary had a little” once, no such 
phrases were spoken into the transmitter? 
Ans. I was not aware of that. 


Redirect. 


Int. 179. Do you think the other Reis receiver is in better con- 


dition and will give better resnlts with the Reis transmitter than the 
| one marked as an exhibit (Reis Receiver No. 1) ? 
| Ans. It has generally done so when it has been tested, and the 
only reason for using the other —the Exhibit No. 1 —rather than 
this, was because the exhibit was made in Germany and was intended 
to be a fac-simile of those made by Reis himself, and as I had often 


heard words with it I had no doubt of my ability to hear again as 
| 113 
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well, and the same is to be said of the transmitter, which was also 
made in Germany. I have had another Reis transmitter which would 
work twice as well as the present one, but did not have that one 
now in my possession. 

Int. 180. Are you prepared to test the matter with this receiver, 
Exhibit Reis Receiver No. 2, as you did yesterday afternoon, and 
also to test both the Reis receivers with some modern transmitter 
to see whether the receivers are in working order or not, and test 
the Reis transmitter with some modern receiver ? 

[ The receiver referred to in cross-int. 176 is now put in evidence and 
marked “ Defendants’ Exhibit Reis Receiver, No.2, W. A. C., Special 
Examiner.” | 

Ans. J don’t want to do any experimental work when I have to 
have such objectionable conditions imposed upon me as were imposed 
upon me yesterday afternoon. 

[ Defendants’ counsel here offers to have the tests made as described 
in his question by two competent persons if the complainants’ counsel 
so desires, and requests the complainants’ counsel to consent to such 
tests with a view to having it demonstrated, first, that Exhibit Reis 
Transmitter will work well with any modern magneto receivers; sec- 
ondly, that both the Reis receivers put in as exhibits will work fuirly 
well with any modern transmitter (unless indeed the recent cracks in 
one of them may impair its working); and, thirdly, that the Reis 
transmitter in circuit with Reis receiver No. 2 will transmit speech 
Sairly well. 

Complainants’ counsel states that it was agreed yesterday after- 
noon that tf the defendants wished to try any more experiments with 
the Reis apparatus the complainants would attend at 3 o'clock this 
afternoon for that purpose, and thereupon the same gentlemen who 
were present yesterday afternoon did attend for that purpose; that 
as the defendants’ counsel seems to have been under some misappre- 
hension, the complainants will endeavor to attend to-morrow or at 
the earliest moment for that purpose, but objecting that the experiments, 
especially those marked “ Firstly,” and “ Secondly,” are not material 
to the case. | 
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| Boston, June 2, 1883. 
The experiments took place as follows : — 


Notes or Mr. Barnes, SHort-HAND WRITER, AT THE TRANS- 
MITTING Room. 


Transmitting station: Present, Mr. Maynadier, Mr. Storrow, Prof. 
Cross, Mr. Eaton and Mr. Barnes. 

At the receiving station: Mr. Buck at the receiver, Mr. Chauncy 
Smith, Mr. Copeland and Mr. Leighton. 

At the transmitting station: Defendants’ Exhibit Reis Trans- 
mitter connected in circuit with one Grenet cell, and a finger key in 
the circuit which opens the circuit when not in use. 

In the receiving room connected with this is the magneto receiver 
No. 9, Mr. Buck listening at it; also between the two rooms an 
independent circuit used as a tell-tale line, with a magneto telephone 
at each end, Mr. Smith attending at the end in the receiving room 
and Mr. Storrow in the transmitting room. 

[Mr. Storrow (through tell-tale line): Hullo! hullo! are you 
ready ?] | 

Mr. Eaton (speaking against the top of the Reis transmitter and 
not into the mouthpiece): Hullo! Mr. Buck. Do you get this all 
right? Mr. Buck, are you all right, Mr. Buck? 

(Mr. Storrow (through tell-tale line): Hullo! are you ready? 
Hullo! hullo! are you ready and listening ?] 

Mr. Eaton (speaking as before and about a foot away from the 
transmitter) : Hullo! Mr. Buck. One, two, three, four, five. Do 
you get this all right? [Time 10.52.] A gentleman here says not 
to go so quick. How do you like it? One, two, three, four, five, 
six, seven, eight, nine, ten. Mr. Buck, I don’t know whether I have 
got this arranged just right or not, because I can’t get any word from 
you, but I guess you will get some of it all right. How do you 
like that, Mr. Buck? Boston, Charlestown, twenty-five, eighty- 
four, one hundred and one, two. Get any of those figures? Hullo, 
Mr. Buck, did you get any of that? One, two, three, four, five, six, 
seven, eight, nine, ten. How is that, all right? 

[Mr. Srorrow (tell-tale line): Hullo, whatisit? Hullo there, 
what is it?] } | 
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Mr. Eaton: Hullo, what is it? 

(Mr. Srorrow (tell-tale line): Hullo, Mr. Smith. Hullo, 
hullo. | : 

Mr. Eaton: Hullo, Mr. Buck. Mr. Storrow was hollering to 
Mr. Smith; didn’t any of you get anything there? 

[Mr. Srorrow (tell-tale line): Hullo. Are you ready, listen- 
ing? Now we will go ahead. | 

Mr. Eaton: Mr. Storrow tells me to go ahead, Mr. Buck. Are 
you listening there? One, two, three, four, five. How do you get 
that, all right? Am I about the right distance away? Would you 
rather have me speak down in here than up on top? How do you 
get this? (This last sentence spoken into the mouthpiece.) 
Hullo, I understand you want it a little lower. How do you get 
this, Mr. Buck, all right? Boston, Charlestown, Somerville, 
seventy-five, eight hundred and twenty, three, sixteen, eighty-five, 
twenty-four. Get that al! right? The defeat which the govern- 
ment suffered in the division on the affirmation bill has set people 
thinking seriously about their future and that of the present Parlia- 
ment. It is the first heavy check they have encountered, and our 
experience is that a ministry which has once_been beaten in a 
pitched battle seldom recovers its strength, and never its prestige. 
Had this battle been one of a distinctly party character, the ministry 
must, of course, have resigned. How is that, all right, Mr. Buck? 
But the bill they were beaten on was no part of their political pro- 
gramme. They did not take the matter up because they regarded 
it as one of political consequence, but merely in order to extricate 
the House of Commons and constituency of Northampton from a 
dead lock which was disquieting to both Parliament and the country, 
as they contended that the House of Commons had erred in refusing 
to permit Mr. Bradlaugh to take the oath after his re-election from 
Northampton. They might, perhaps, have left it to bear or settle 
for itself the consequences of that error, but there is a general feel- 
ing in England that when any screw gets loose it is the business of 
the executive to put it into its place again, and the fact that the 
question of Mr. Bradlaugh’s admission remained open was damaging 
to the ministry in both directions. How is that, all right? 
Time 10.58. 
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[Mr. Storrow (tell-tale line): Hullo, hullo. Are you ready? 
bout one minute. Are you ready ? | 

(The speaking so far has been into the top of the instrument, 
and not into the mouthpiece, and at a distance of from four inches 
to a foot from the membrane. ) 

[Mr. MaynapierR: The trouble is, Mr. Buck says, Mr. Smith 
wanted him to speak every werd he heard and Mr. Buck cannot do 
that, the way you talk so rapidly, without losing, as you see at 
once, the greater part of what immediately follows, because while 
he is speaking, saying what he heard, he loses all that immediately 
follows. He only knew you were talking about Bradlaugh and the 
English government; something of that sort. ] 

Mr. Eaton (speaking to top of the instrument. [Time 11.03. | 
Reading): To the editor of the Nation, — Sir: In your issue of 
May 3, “The real Weakoess of American Universities” is discussed 
from the standpoint of professional emolument without any 
reference to other, and, as it seems to me, more potent causes for 
the present low standard of our higher education. The discourag- 
ing effects in the. end of a poor salary cannot be doubted. Even 
the most enthusiastic and zealous promoter of any department 
of science to feel that earnest and continued effort is rewarded 
through .years by only a meagre competence sufficient to keep the 
wolf from the door. ‘ 

[Mr. Srorrow (tell-tale line): Hullo. Mr. Buck says you speak 
too strong. Now, listen. We will go ahead. | 

Mr. Eaton (reading): Without any possible prospect of being 
able to provide a small surplus for the contingencies of the future. 
To see the responsibilities of life grow heavier every day with no 
hope of meeting them and rising above them by patient, earnest 
labor, is surely disheartening in the extreme, and yet I apprehend 
that this is not the worst thing that can happen to a man whose life 
is devoted to his calling as a professor. This is merely an external 
source of anuiety, which will cool the ardor and check the enthu- 
siasm. | 

[Mr. Storrow (tell-tale line): Hullo! Whatis it? Yes.] 


[Time 11.07.] 
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(Mr. Storrow: Well, what is it? Yes, what is it? Yes. Mr. " 
Buck has taken off No. 9 receiver, and put on No. 10 receiver. | 

(Mr. Storrow: Hullo! Hullo. Are you ready ?] 

[Time 11.10. ] 

Mr. Eaton: Hullo, Mr. Buck! One, two, three, four, five, six, 
seven, cight, nine, ten. 

I understand you have got on a different receiver. -) 


wm 


Do you get that all right ? 
“The dissolution of the Reichstag, which at the opening of this 
session seemed imminent, will not take place, for Bismarck cannot 


expect by new elections to get a successor which will help him to 
carry out his policy effectually. Another cause of inactivity and ‘ 
inefficiency in university training in America is connected with the 
university system itself. Healthy criticism of one another is almost 
wholly unknown among its professors as a body. It is true we 


have exceptional cases where judgment is passed upon the labors j 
of a co-worker in a given field, but it is generally done in such a way 
as to provoke a quarrel in the end, and even this occurs as a rule i 


only between the members of rival institutions, or between men 
whose positions in life are considered fixed. For the young scholar 

who is looking for employment, or even after he has received an ap- { 
pointment, the criticisms of the older professors in his own institu- 
tion or in others is regarded as the effusion of a restive revolution- 


~~ 


ary spirit which must be squelched forthwith.” 

[Mr. Storrow: Hullo, what is it? Mr. Buck thinks that will do. ] 

(Tinse 11.13. ] 

(Mr. Buck says the key makes a disturbing noise. It was sug- 
gested it better be taken out entirely, and he says he prefers to 
keep it in. Mr. Eaton bas opened and closed the key onze for each 
clause or phrase spoken. The two operators change place, Mr. 


a 


Eaton gots le lista ai ihe vecéiving siaiion and Mr. Buck lates his 
place at the transmitter.) 3 


[Time 11.17 1-2.1 

[Mr. Storrow: Hullo, hullo, hullo! Well. ] 
Mr. Buck: Hullo, Mr. Eaton. Do you gei that? 
Mary and the dog. 


The cat caught the rat. 
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Do you get that? 
One, two, three, four, five. 

Is that loud enough? 

Won’t you tell Mr. Smith if you get that all right ? 

Do I speak strong enough for you? 

[ Mr. Srorrow (tell-tale line) : Hullo, what is it? Speaking a lit- 
tle too loud, you have been. | 

Mr. Buck: I speak a little too loud, do I? 

Do you get that better? 

One, two, three, four, five. | 

[Mr. Srorrow (tell-tale line) : Hullo, what is it? What is it?) 

Mr. Buck: The dog barks. The dog barks. Do you get that? 

Mary and the lamb. 

[Mr. Storrow (tell-tale line): What is it? What is it? Too 
loud? Now listen. | 

Mr. Buck: One, two, three, four, five, six, seven, eight, nine, ten. 
How do you get that? 

The cat caught the rat. 

The rat was caught by the cat. 

One, two, three, four, five. 

The cat was caught by the rat. 

(This last phrase — the repetition — was spoken into the mouth- 
piece. ) | 

Mr. Buck: One, two, three, four five. 

The cat caught thé rat. 

One, two, three, four, five, six, seven, eight, nine, ten. 

Mary had a little lamb. How do you get that? 

(Time, 11.20. | 

(Mr. Buck changes and puts on a fresh cell of the same kind of 
battery. ) : 
Mr. Buck: I changed the cell. 
Que, two, three, four, five. 
I changed the cell. Do you get that? 
Mary had a little lamb. 
Mary and .he lamb. 
The cat caught the rat. _ 
The dog barks. How do you get that? 
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One, two, three, four, five. 

Mary had a ball. 

Mary caught the ball. 

John and James. How do you get that? 

[ Mr. Storrow (tell-tale line) : Well, what is it? 

[Time, 11.22.] 

What is it? 

Yes. All right, listen. ] 

Mr. Buck: Are you ready? 

To the editor of the Nation. 

To the editor of the Nation. 

Then what is to be done? 

To what is this due? 

The first of these types. 

[Mr. Storrow (tell-tale line): Well. 

Talking too loud. ] 

Mr. Buck: The first of these types. 

[Time 11,23. ] 

Then what is to be done? 

To what is this due? 

[Mr. Storrow (tell-tale line) : Well, what it ?] 

Mr. Buck: “If the rules of the house were in fault, why not have 
reformed the rules of the house in a bolder and more stringent — —” 

[Mr. Srorrow (tell-tale line): Well? ] 

[Time 11.25. ] 

Mr. Buck: “ Now we wish very much that this state of things ex- 
isted in England.” 

*We publish in another column.” 

“ The actual professor is, however, a totally different person. He 
is mostly a modern American.” 

[Mr. Storrow (tell-tale line) : Well, wait a minute. ] 

[Time 11.26. ] 

[Mr. Srorrow (tell-tale line): Hullo, hullo. Are you ready, 
are you ready, are you ready? What is it? 

Yes. 

Yes. Are you ready ? | 

Mr. Buck: All right, Mr. Eaton. 
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To what is this due. 

To what is this due. 

[Time 11.28. ] 

To what is this due. 

To what is this due? 

To what is this due? 

To what is this due? 

To what is this due? 

To what is this due? 

Then what is to be done? 

Then what is to be done? 

Then what is to be done? 

Then what is to be done? 

Then what is to be done? 

Ther what is to be done? 

The first result will doubtless be to discredit the present govern- 
ment. | 

The first résult will doubtless be to discredit the present govern- 
ment. 3 

The first result will doubtless be to discredit the present govern- 


ment. 
Then what is to be done? 


Then what is to be done? 

There is, however, another and perhaps a graver danger which 
the government have to face. 

[Time 11.30.] 

[Mr. Storrow (tell-tale line): Hullo! hullo! hullo! Are you 
ready and listening? Hullo! are you ready? Say when you are 
ready. | | 

[Time 11.32.] 

(Speaking in the mouthpiece. ) 

Mr. Buck: Harvard University finds itself in a position of con- 
siderable difficulty. 

Harvard University finds itself in a position of considerable diffi- 
culty. 

Harvard University finds itself in a position of considerable diff- 


culty. 
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Harvard University finds itself in a position of considerable diffi- 


culty. 

Harvard University finds itself in a position of considerable diffi- 
culty. * 

Harvard University finds itself in a position of considerable diffi- 
culty. 

Harvard University finds itself in a position of considerable diffi- 
culty. 


E divided by R plus R 1. 

E. divided by R plus R 1. 

[Time 11.34. ] 

The dog barks. 

The dog barks. 

The dog barks loudly. 

The dog barks loudly. 

The dog barks. 

The dog barks. 

The dog barks. 

The dog barks. 

Bow-wow ! 

The dog barks. Do you get that? 

The dog barks. 

The dog barks. 

The dog barks. 

Stop now. 

[Mr. Storrow (tell-tale line): Hullo. Stop now, that is the 
end, that is the end. | 

[Time 11.36.] 

(Mr. Buck put in an induction coil, the primary helix of which is 
one fifth of an ohm resistance, the secondary of which is one hun- 
dred and fifty ohms. One cell of the same battery and the Reis 
transmitter are connected in the primary circuit. The secondary 
circuit goes to the line and includes the receiver, which is now a Bell 
magneto receiver of the ordinary commercial form, furnished by the 
complainants. ) 

[Mr. Storrow (tell-tale line): Hullo, hullo. What receiver 
have you got in? What receiver have you got in? 
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Mr. MaynapteEr: It is the Bell magneto receiver of ordinary com- 
mercial form 91,258 A. | 

[Mr. Buck: One, two, three, four, five, six, seven, eight, nine, 
ten. Hullo. Do you hear that? 

Do you hear the make and break of the circuit ? 

Do you hear the noise? 

Mr. Storrow (tell-tale line): Did you hear that? We want to 
know if the circuits are right? Did you hear that opening of the 
circuit? Do you hear the noise from cpening the circuit? We want 
to be sure the wires are all right. (The foregoing was merely to test 
the electrical connections.) Hullo. Now listen. Are you ready ?] 

[Time 11.39. | 

Mr. Buck (speaking on top): The horses run. 

The horses run. 

The horses run fast. 

The horses are running. 

The horses eat and drink. How do you get that? 

The horses ran very fast. One, two, three, four, five. 

A, B, C, D. 

Six, five, three, four, two. 

Am I speaking strong enough? 

Six, seven, four, three, nine, two, one, five, twelve, twenty-seven, 
thirty-six, forty-four, ninety-five. How do you get that? Mr. 
Eaton, won't you tell me through the telephone whether you get that 
all right or. not? | 

(Mr. Strorrow (tell-tale line): What is it? What is it? 

No, it is not Mr. Buck. What do you want to say to him? 

Mr. Eaton says that he did get it all right. 

Now listen. ] 

Mr. Buck: Twenty-seven, sixty-three, ninety-five, forty-two, one 
hundred and one. I hope you got that all distinctly also. 

[Mr. Storrow (tell-tale line): Well. 

Too fast, Mr. Buck. | 

Mr. Buck: One, two, three, four, five. 

The trustees of Williams College, Williamstown, Mass., received 
on Wednesday a bequest, I presume. 

The event of the week was the formal opening, on Thursday, of 
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the great suspension bridge across the East River, uniting New 
York and Brooklyn. In Brooklyn the day was made a holiday, and 
the business in New York was partly suspended. 

(This is all on top.) 

[Time 11.42. ] 


[Mr. Srorrow (tell-tale line) : Now Mr. Buck is going to speak “ 
something into the mouthpiece. Please listen carefully. Are you * 
ready ?} | 

Mr. Buck (speaking in mouthpiece): In Brooklyn the day 
was a holiday, and business in New York was partly suspended. : 
Both the cities were decorated, the former in great profusion. In i 


New York the exercises began at 12.35 o’clock. A review was held 
in City Hall Park. The ceremonies were concluded with music. 
The ceremonies were concluded with music. 
The ceremonies were concluded with music. 465 
The ceremonies were concluded with music. 
The ceremonies were concluded with music. i 
The ceremonies were concluded with music. | 
Do you get that all right now, Mr. Eaton? 
[Time 11.44. | 
(The arrangements now are: in the transmitting room one modern | 
carbon microphone instrument, to be opened presently and its exact 7 
construction shown; battery, one Grenet cell for receiver; Leis 
receiver No.2. The instruments connected in direct circuit without : 


induction coil.) 


[Mr. Srorrow (tell-tale line): Hullo! hullo! Are you ready ?] 7 fi 
[Time 11.534. | ¥ 
os 


(Mr. Eaton returns to the transmitting room and Mr. Buck to the "4 
receiving station. ) 

Mr. Eaton: Hullo, Mr. Buck. One, two, three, four, five, six, 
seven, eight, nine, ten. 

I suppose if you had on a magneto receiver you could hear this 
all over the room, but with that one there will be more difficulty, but { 


you will get it fairly well. P 
Boston, Charlestown, Somerville, New York, Chicago, San Fran- 


cisco. 


[Time 11.55. | 
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Eighty-nine, seventy-fuur, thirty-three, seven, six, three, ten, 
j : one. ) | 
Is that all right? Can you get what I say, Mr. Buck? Hullo! I 
will read to you. 
Local elections held in Virginia 
~ me: Local election held in Virginia 
Local elections held in Virginia 
On Thursday were not 
; On Thursday were not 
Y f; On Thursday were not 
. Encouraging to Mahone 
Encouraging to Mahone 
Encouraging to Mahone 
Seven counties which had 
Seven counties which had 
Seven counties which had 
Previously given readjuster 
Previously given readjuster 
Previously given readjuster 
he Majorities went Democratic. 
™ Majorities went Democratic. 
Majorities went Democratic. 
[Time 11.57. ] 
: | (The microphone transmitter had been adjusted for talking strong 
,” right into it. Leis receiver No. 2 taken off, and Reis receiver No. 
2 1 substituted for it. No other change. ) | 
[Mr. Srorrow (tell-tale line) : Say when you are ready. Hullo, 
are you ready? Are you ready? Say when you are ready. Well, 
what is it? Are you ready? |] 7 
[Time 11.59. ] : 
| Mr. Eaton: Hullo. I will read a little more to you. 
ut The steamer “ Pilot” blew up near Lakeville, 
The steamer “ Pilot” blew up near Lakeville, 
" J _ The steamer “ Pilot” blew up near Lakeville, 
California, on Friday, 
2 ) California, on Friday, 
| 6 California, on Friday. 


_ 114 ¢ ; ; -——? 
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Kight were killed, 
Eight were killed, : 
Eight were kiiled, | “\ 
Seven wounded and ten missing. — 
Seven wounded and ten missing. 

: Seven wounded and ten missing. a. 

The cause was insufficient 

The cause was insufficient 

The cause was insufficient 

Water in the boiler. ; 

Water in the boiler. 

Water in the boiler. 

The Harvard College overseers 

The Harvard College overseers 

The Harvard College overseers 

On Wednesday postponed 

On Wednesday postponed 

On Wednesday postponed 


wea an LO 


The award of degrees 

The award of degrees 

The award of degrees 

At commencement 

At commencement 

At commencement 
Including a decision 
Including a decision 
Including a decision 

Of the question of granting 
Of the question of granting 
Of the question of granting 
To the governor the degree 
To the governor the degree 
To the governor the degree 
Of LL. D. 

Of LL. D. 

Of LL. D. 

New York, May 3lst. 
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New York, May 31st. 

j New York, May 31st. 
ee] [Time 12.02 1-2. ] 
“4 May 26th, Siturday, 

ee May 26th, Saturday. 

i May 26th, Saturday. : 
A man of. business should always have his eyes open. 
A man of business should.always have his eyes open. 
A man of business should always have his eyes open. 


Chesterfield. 
Chesterfield. 
Chesterfield. 
y ‘Time 12.03 1-2. ] 
+ , STorrow (tell-tale line): Hullo. All right. ] 


-~—~Mir, Eaton: June 2d, Saturday. 

June 2d, Saturday. 

June 2d, Saturday. 

Fortitude is the child of enterprise. 

Fortitude is the child of enterprise. 

Fortitude is the child of enterprise. 

Wordsworth. 

Wordsworth. 

Wordsworth. 

[Time 12.04 1-2. ] 

(dn the transmitting room, Hxhibit Reis transmitter, one cell of 
Grenet battery. In the receiving room, Exhibit Reis Receiver No. 1, 
the two instruments connected in direct circuit.) 

[Time 12.10. ] 

Mr. Eaton (speaking at the top): Hullo, Mr. Buck. 

L > It is a cat. | 
One, two, three, four, five. 

How do you like this ? 

Boston. 

One, two, three. 

It is a cat. 

It is a cat. 


——— 


It is a cat. 
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Dog. 


D-o-g. 


D o-g. 

D-o-g. 

Do you hear me? 

Do you hear me? 

Do you hear me? 

Do you hear me? 

The horse is four legged. 
The horse is four legged. 
The horse is four legged. 
‘How is that? 

How is that? 

Mr. Buck. 

That is your name. 

That is your name? 
[Time 12.12. ] 

That is your name. 

Do you hear it? 

Do you hear it? 

Do you hear it? 

How dves it sound ? 
How doves it sound ? 
How does it sound? 
One, two, three, four. 
One, two, three, four. 
One, two, three, four. 
[Mr. Srorrow (tell-tale line): Hullo, hullo. Listen carefully. ] 
[Time 12.14. ] 

Mr. Eaton: Hullo. The May meeting. 
The May meeting. 

The May meeting. 
Ladies night at 

Ladies night at 

Ladies night at 

The Congregational Club. 


The Congregational 


DEPOSITION 


Dinner and speeches 
Dinner and speeches 
Dinner and speeches 


In Horticultural 

In Horticultural 
In Horticultural 
Hall. 

Hall. 

Hall. 

A paper of English 
A paper of English 
A paper of English 
Congregationalism. 
Congregationalism. 
Congregationalism. 


OF AMOS E. 


Opening of the New England 


Opening of the New England 


Opening of the New England 


Woman’s suffrage convention. 


Woman’s suffrage convention. 


Woman's suffrage convention. 


Business meetings 
Business meetings 
Business meetings 
And so forth. 
And so forth. 
And so forth. 
[Time 12.16. ] 
June 2, 1883. 
June 2,.1883. 
June 2, 1883. 

It is a dog cart. 
It is a dog cart. 
It is a dog cart. 
Cart. 

Cart. 

Cart. 


DOLBEAR, 
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How is that? 

How is that? 

How is it? 

The Reis telephone. 

The Reis telephone. 

The Reis telephone. 

The Reis telephone. 

[Time 12.17. | 

No. 81 Milk Street. 

No. 81 Milk Street. 

No. 81 Milk Street. 

One, two three. 

One, two, three. | 

One, two, three. 

How is that? 

How do you get it? 

How do you get it? 

How do you get it? 

[Mr. Strorrow (tell-tale line): Hullo, hullo. Say when you are 
ready. Hullo, hullo. Say when you are ready. Jtets receiver No. 
2 now connected. ets transmitter as before. Yes, we are all 


ready. Now listen. | 
[Time 12.20. | 
Mr. Eaton:. Hullo. One, two, three, four, five. 
One, two, three, four, five. 
One, two, three four, five. 
How is that? 


How is that? 
How is that? 
May fifth. 

May fifth. 

May fifth. 

May five times. 
May five times. 
May five times. 
1883. 

1883. 
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1883. 
Hullo, do you get that, Mr. Buck. 
It isa dog. — 

It is a dog. 

It is a dog. 

What time is it? 
What time is it? 
What time is it? 

New York, 

New York, 

New York. 

Boston, 

Boston, 

Boston, 

Charlestown, 
Charlestown, | 
Charlestown. 

Ten, eight, three. 
Ten, eight, three. 
[Time 12.22.] 

[Mr. Srorrow (tell-tale line): Hullo. Are you ready ?] 
Mr. Eaton. Choice flower seeds. 
Choice flower seeds. 
Choice flower seeds. 
Flowering plants. 
Flowering plants. 
Flowering plants. 
Trees. 

Trees. 

Trees. 

Shrubs. 

Shrubs. 

Shrubs. 

[Time 12 25.] 

Roses. , 

Roses. 

Roses. 
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Bulbs. 

Bulbs. 

Bulbs. 

Easy lawn mower. 

Kasy lawn mower. 

Parker’s choice lawn grass seed. 

Parker’s choice lawn grass seed. 

Parker’s choice lawn grass seed. 

Lawn house reels, 

Lawn house reels, 

Lawn house reels, 

And hose, 

And hose, 

And hose. 

Lawn seats and vases, 

Lawn seats and vases, 

Lawn seats and vases, 

And lawn fertilizers, 

And lawn fertilizers, 

And lawn fertilizers. 

Parker & Gannett, 

Parker & Gannett, 

Parker & Gannett, 

49 North Market Street, 

49 North Market Street, 

49 North Market Street, 

Boston, 

Boston, 

Boston. 

Gardeners’ Guide sent free to all who apply. 
Gardeners’ Guide sent free to all who apply. 
Gardeners’ Guide sent free to all who apply. 
How is that? All right? 

(All the foregoing spoken to the top ef the transmitter. ) 
[Mr. Storrow (tell-tale line) : Hullo hullo. Are you listening ? 


Are you listening? Now listen, please. | 
Mr. Eaton: Hullo. There will be three sessions to-day 


| 
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There will be three sessions to-day. 
There will be three sessions to-day. 
There will be three sessions to-day. 
There will be three sessions to-day. 
{ Time, 12.26. ] 

There will be three sessions to-day. 
There will be three sessions to-day. 
There will be three sessions to-day. 
(All this spoken in the mouthpiece. ) 
The first in the morning 

The first in the morning 

| Mr. Storrow (tell-tale line) : What is it? What is it ?] 
Mr. Eaton: The first in the morning 
The first in the morning 

The first in the morning 

At half-past ten, 

At half-past ten, 

At half-past ten, 

At half-past ten, 

At half-past ten, 

At half-past ten, 

At half past ten, 

Which will be devoted to business. 
Which will be devoted 

Which will be devoted 

Which will be devoted 

Which will be devoted 

[Time 12.27. } 

To business. | 

To business. | 

To business. © 

Which will be devoted to business, 
(Speaking in the mouthpiece right along.) 
In the afternoon 

In the afternoon 

In the afternoon 


In the afternoon 
118 
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At half-past two, 
At half-past two, 
At half-past two, 
And in the evening, 
And in the evening, 
And in the evening, 
At half-past seven. 
At half-past seven. 
At half-past seven. 
At half-past seven. 
Among the speakers 


Among the speakers 


Among the speakers 

Will be Lucy Stone, 

Will be Lucy Stone, 

Will be Lucy Stone, 

Will be Lucey Stone, 

Mrs. Mary A. Livermore, 

Mrs. Mary A. Livermore, 

Mrs. Mary A. Livermore, 

Mrs. Mary A. Livermore, 

Mrs. Julia Ward 

Mrs. Julia Ward 

Howe, 

Howe, 

Howe, 

Anna Garland Spencer, 

Anna Garland Spencer, 

Anna Garland Spencer, 

And Miss Lelia Partridge. 

And Miss Lelia Partridge. 

And Miss Lelia Partridge. 

And Miss Lelia Partridge. 

How is that, all right ?- 

(This last experiment was in varying tones of voice high and low, 
shrill and gruff.) 
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Nores OF Mr. LEIGHTON, SHORT-Hanpd WRITER, IN RECEIVING 
Room. 


Present: Mr. Chauncey Smith, Mr. W. A. Copeland, Mr. Buck, 


Mr. Leighton. 


Instrument, Defendants’ Exhibit 2te?s Transmitter in transmitting 
room, in dzrect circuit with magneto receiver No. 9 in receiving 
room. Mr. Buck listening. He hears as follows : -— 

(Time 10 503.) Now, Mr. Buck, did you get this all right? 
Halloo, Mr. Buck. (If I had a telephone, I should ask him to 
speak a little stronger, and I should hear all he said.) 

All right. Do you understand what I say? (He doesn’t speak 
quite strong enough.) (Weare not permitted to give any instruc- 
tions to the operator. ) 

1, 2, 3, 4, 5, 6, 7, 8,9, 10. (10.54.) 

(10.55.) (Little stronger.) Halloo, did you get that? Yes, 
now I will speak a little louder. How do you get this, Mr. Buck ? 
24 — 807. Do you get that all right? (with some numbers preced- 
ing, which I should have heard if I had not been talking myself. ) 
That is a little teo strong, I guess. Mr. Bradlaugh. (1 understood 
that word. He is reading a newspaper. He has been reading a 
long passage from a newspaper, and I could hear occasionally a 
word. He was talking about Bradlaugh.) (10.59.) 

(11.025.) Halloo. Of American University — from the stand- 
point — of professional — causes for the present — education — can- 
not be. (He speaks a little too strong.) (11.045.) 

On every hand. (11.063.) 

Magneto receiver No. 10 now connected. Seis transmitter in 
direct circuit as before. Mr. Buck hears as follows : — 

(11.093.) Halloo, Mr. Buck. 1, 2, 3, 4, 5, 6, 7, 8, 9,10. Do 
you get that allright? Inefficiency — exceptional cases. (It simply 
breaks up. Speaking too strong.) (11.134.) 

Mr. Buck goes to transmitting room and talks into the Reis trans- 
mitter. J/r. Haton receiving at magneto receiver No. 10 hears as 


follows : — 
(11.17.) Halloo, Mr. Eaton; how do you get that? Do you 
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get that all right? Counting. (Will you tell him that he is speak- 
ing a little too loud.) Little too loud, am I? (Too loud still.) 1, 
2, 3, 4, 5, 6, 7, 8, 9,10. Howdo you get that? 1, 2,3, 4,5— 
1, 2,3, 4,5— 4,5. How do you hear that? 1, 2—1, 2, 3, 4, 5, 
6, 7, 8,9, 10. Mary had a little lamb. How do you get that? 
1,2, 3,4. Do you get that? Mary had a little lamb. How do 
you get that? 1, 2, 3,4, 5. (You tell him that I have the same 
trouble that he did; that he is talking while I undertake to say some- 
thing. While I am repeating what he said he talks, and [ lose it.) 
Are you ready? To the editor of the Nation. (Repeated twice.) 
(He is talking too loud.) (11.26.) 

(11.27 1-2.) Towhat is this due? (Repeated it right over, but I 
could not swear to it.) To what is this due? To what is this due? 
What is to be done? What is to be done? What is to be done? 
Government. What is to be done? Government has to be. (11.31.) 
(11.32.) Invisible—Position—University—Considerable difficulty 
—University— Considerable difficulty—1, 2, 3, 4. Wait a moment. 
(I thought he said.) (11.35.) 

With Bell magneto receiver No. 91,258 A now substituted as re- 
ceiver; Reis transmitter as before. Induction coil. Mr. Eaton 
listening, hears as follows : — 

The horses run very fast. (11.39.) How do you get that? 

1, 2, 3, 4, 5. 

A, B, C, D. 

3, 4, 5. 

(I would have got the rest of it if I had not been talking.) 

6, 7, 4, 3, 9, 2, 1, 5, 44, 95. 

Mr. Eaton, won’t you tell me, through the telephone, whether 
you get that all right or not? 

(11.41.) 63, 95, 32, 102 (or something) ; 1, 2, 3, 4, 5. 

Wednesday. : 

Opening on Thursday of the great New York—Brooklyn — 

(11.42}.) The business from New York was — suspended. 
(There is a word between.) 

(12.35.) New York. 

The ceremonies were concluded, 
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The ceremonies were concluded. 

Do you get that all right now, Mr. Eaton? (11.45.) 

Reis receiver No. 2. Transmitter is modern carbon microphone. 

One Grenet cell of battery ; direct circuit. 

Mr. Buck, receiving, hears as follows :— 

(11.53 1-2.) Hulloo, Mr. Buck. 

1, 2, 3, 4, 5, 6, 7, 8, 9, 10. 

Magneto receiver — you could hear this all over the room; but 
with that one there will be more difficulty; but you will get it 
fairly well. 

Boston—Charlestown—Somerville—New York—-Chicago—-San 
Francisco. 

89—74—33— 7—6 —3—10—1. 

Is that all right? 

Can you get what I say, Mr. Buck? 

Hallvo, I will read to you. 

Local elections held in Virginia. Local elections held in Virginia. 
Local elections held in Virginia. 

On Thursday were not—On Thursday were not—On Thursday 
were not—encouraging to Munroe. 

Seven Gounties—Seven counties which had—Seven counties—Re- 
adjuster—Previously given the Readjuster—Previously given Re- 
adjuster. 

Majorities went Democratic — majorities went Democratic — 
majorities went Democratic. (11.58.) 

Reis receiver No. 1 connected ; carbon microphone for transmitter 
as before. Mr. Buck hears as follows : — 

(11.59.) 

Halloo —I will read a little more to you. 

The steamer “ Pilot ” near Lakeville. 

The steamer “ Pilot ” blew up near Lakeville. (Repeated again.) 

California, on Friday — California, on Friday — Califoruia, on 
Friday. 

Eight were killed — eight were kille<l — eight were kiiled. 

Seven wounded, ten missing —seven wounded, ten missing — 


seven wounded, ten missing. 
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The cause was insufficient —the cause was_ insufficient — the 
cause was insufficient — water in the boiler — water in the boiler 
— water in the boiler. 

The Harvard College overseers —the Harvard College over- 
seers — the Harvard College overseers, on Wednesday, postponed 
—on Wednesday, postponed —on Wednesday, postponed — the 
report of degrees, at the Commencement — at the Commencement 
— at the Commencement — including a decision — including a— 


decision — including a decision on the question of granting — on the 


question of granting —on the question of granting — to the Gov- 
ernor the degree — to the Governor the degree — to the Governor 
the degree — of LL. D. —of LL. D. — of LL. D. — until May 31st 
— until May 31st — until May 31. 

May 26, Saturday — May 26, Saturday — May 26, Saturday. 

A man of business should always have his eyes open. A man of . 
business should always have his eyes open. 

(Repeated ) 

Chesterfield —Chesterfield — Chesterfield. 

Halloo—all ready. 

June 2d—June 2d. Saturday, June 2d. Saturday. 

Fortitude is the child of enterprise. (Repeated three times. ) 

W ordsworth— Wordsworth. (12.05.) 

In transmitting room: Exhibit Reis Transmitter No. 1. One 
cell. Grenet battery. Direct circuit. 

Mr. Eaton speaking. 

Mr. Buck receiving, with Exhibit Reis Receiver No. 1, hears as 
follows : — 

(12.095.) Halloo. 1, 2, 3, 4, 5. 

Mr. Buck—3, 4, 6—1, 2, 3, 4. 

(12.134.) Transmitter (I thought I heard the word). 

43. 

Halloo. (12.173.) 

Reis transmitter: Reis receiver No. 2 as receiver. Mr. Buck at 
receiver, hears as follows : — 

(12.194. 1, 2,3, 4,5. (I wasn't sure of that, though.) 

Boston—Boston. | 
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(I almost hear: It breaks just enough to spoil it. ) 
Did you hear that? (12.29}.) 
(I think the conditions are changed in some way.) 


Examination of Prof. Dolbear resumed. 


Int. 181. Have you caused to be prepared a general table and 
certain diagrams in illustration of certain statements in your depo- 
sition? If so, state by whom they were prepared under your 
direction, and produce them, and explain them briefly. 

Ans. I have had such table and diagrams prepared by Mr. 
Henry C. Buck. I produce them. This table is an exhibit of the 
mathematical relations involved in the action of electricity in various 
ways when employed for the transmission of sounds and of speech. 

In diagram No. 1 are represented the relations of electro-motive 
force to resistance; as involved in Reis’s method. 

In diagram No. 2, the same electrical relations ia Wright’s 
method. | 

In diagram No. 3, the same for Bell’s method in the patents of 
1876 and 1877. | | 

In diagram No. 4, the electrical relations of electro-motive force 
and resistance in the commercial telephone. 

In diagram No. 5, the electrical relations in my method. 

In diagram No. 6, the electrical condition of a wire when subject 
to a charging current, as distinguished from an ordinary current of 
conduction. 

Int. 182. What do the three curved lines mean in diagram 
No. 6? 

Ans. The one which joins the two points E O represents the 
change in electro-motive force from the coil to the point O on the 
line at the instant when the first electrification reaches the point O, 
and the other two lines indicate the rise of potential at-O on account 
of the accumulation of the electric charge because it cannot escape at 
O, so that the whole wire may become charged to the same potential 
which is here represented as dotted line P P’ parallel with the wire. 

[ Lhe table and diagrams produced are put in evidence, and mariced 
“ Defendants’ Exhibits Table, Diagram No. 1, No. 2, No. 3, No. 4, 

No. 5, No. 6,W. A. C., Special Examiner.” | 
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Cross Examination resumed. 


Cross-Int. 183. Is there anything in these papers which have just { 
been put in that you had not previously testified to in your exam- : 
ination ? 

Ans. There is not. 


A. E. DOLBEAR. 


Subscribed and sworn to before me, 


WiztviraM A. CopPpeLAnND, 
Special Examiner. 
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Direct Examination by J. E. Maynapier, Esq., of Counsel for 
Defendants. 
Boston, June 2, 1883. 


Int. 1. What is your name, and have you given two affidavits in 
this case? 

Ans. Henry C. Buck; I have. 

Int. 2. Please look at the table and diagrams now shown you,— 
defendants’ Exhibit Table and Exhibits Diagrams Nos. 1 to 6, — and 
state who made them and explain what they represent. 

Ans. I made both the table and the six diagrams. 

The various formule represented in the table showing various 
currents of electricity are founded upon what is known as Ohm’s 
Law, where the current is equal to the electro-motive force divided 
by the resistance. 

The first case on the table, also Diagram 1, represent currents 
used tn Reis’s method, where E is practically constant as compared 
with the great variations in other methods. The three R’s represent 
the entire resistance, —R, internal resistance of the battery; R,, re- 
sistance of the line and receiver; and R,, the variable resistance of 


the transmitter. 
In the Figs. 1, 2, 3, of Diagram No. 1, the horizontal lines 
show resistances, while the perpendicular lines show the abstract 
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electro-motive force of the generators; while the practical result 
would vary somewhat from any possible diagram, yet the diagrams 
are sufficiently accurate for all practical purposes. 

%, representing the varying resistance caused by the transmitter, 
is small as compared with R and R,. 

The lines joining E and E’, Figs. 1, 2, 3, Diagram 1, represent 
a current where the entire resistance of the Reis circuit is uniformly 
distributed throughout the circuit. | 
| Figs. 4, 5 and 6, Diagram 1, show an unequal distribution of the 
resistance, as when a transmitter and receiver are inserted in the 
line. 

The second case on the table shows effects produced in Wright’s 
method. | 

The primary circuit is quite similar to the Reis line, varying in 
this respect, however, that Wright reduces the resistance of R and 
R, of Reis, and increases the relative variations of R, as compared 
with the sum of R and R,. 

The Diagram No. 2, Figs. 1, 2, 3, 4, 5 and 6 show drawings 
made in accordance with the preceding formula, in which R= 3, 
R, = 1, R, = 4, 8, or 10, respectively. 

Case II., 6, formulates the operative current in Wright’s trans- 
mitter and receiver. E increases until the potential is sufficiently 
high to overcome the resistance of KR and R,, when a discharge 
occurs. | 

Fig. 7, Diagram 2, shows this discharge by means of the dotted 
line connecting E and E,. 

Case II., c, formulates the inoperative currents of charge in 
Wright’s transferrer and receiver, in which B, represents the con- 
stantly increasing resistance to the flow of the current caused by 
the decreasing difference of potential between the ends of an insu- 
lated conductor when subjected to a current of charge. 

The value of B, at the beginning of a charge is zero; but rapidly 
increases to infinity. 

Case II., d, represents the electrical attraction which doubtless 
took place in Wright’s receiver, but which was not utilized by him. 

Fig. 8 of Diagram 2 represents the same as Case II., c. 
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Case III. of table formulates the currents of Bell’s patents of 
1876 and 1877. 

Diagram 3 shows the same thing, in which E is variable, which 
variations are very great as compared with the variations of Reis, 
but small as compared with those generated in the Dolbear system. 

Case IV., a, formulates the currents of primary of commercial tel- 
ephone, and are similar to those of Wright’s primary, Case II., a. 

Case 1V., 4, formulates the currents of secondary of commercial 
telephone which are similar to that of Wright’s transferrer and re- 
ceiver during discharge, shown in Case II., 6. 

Diagram 4, Figs. 1, 2 and 3 represent the primary circuit of com- 
mercial telephone, iu which R = 2, R, = 1, R, = 3, 7 and 11 respec- 
tively. 

Figs. 4 and 5, Diagram 4, represent currents in secondary of com- 
mercial telephone, in which R = 150, R, = line and receiver = 150. 

Fig. 4 shows the conditions when electro-motive force is at its 
maximum, and Fig. 5 when at its minimum. 

Case V., a, represents currents in Dolbear’s primary which are 
also the same as in Wright’s primary, Case IL., a. 

Case V., 6, formulates the electrical attraction operative in the 
Dolbear receiver. 

Case V., c, represents currents of charge in Dolbear transferrer, 
and similar to those found in Wright’s transferrer and receiver, 
Case II., c. 

Case V.,aand c, are shown'in Diagram 5, Figs. 1, 2 and 3 repre- 
senting the Dolbear primary circuit; Figs. 4 and 5 showing the 
Dolbear secondary, in which there is an enormous variation between 
the maximum and minimum electro-motive force utilized. The 
Inaximum electro-motive force cannot be shown graphically, but is 


indicated by the broken line connecting E and E,. 
R =the resistance of the secondary, which equals, say, 3,000 
ohms; R,— the resistance of the transferrer, and infinity is the 


practical resistance of the receiver. 

Diagram 6 represents a charging current of an insulated conductor 
when one end is subjected to a high electro-motive force, when the 
initial charging will represent a varying electro-motive force in 
different parts of the line, which may be roughly indicated by the 


” 
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curved line connecting E O. Then the potential at O will increase 
and that at E decrease until the potential throughout the line is 
equal, as indicated by the dotted line P and P,. 

[ Complainants object to so much of the foreguing answer as refers 
to Reis and Wright, because wt is inconsistent with and condradictory 
of the publications introduced by the defendants, from which they 
derived all their knowledge of Reis and Wright. | 

Int. 3. You criticised your Diagram 1, in that the lines repre- 
senting electro-motive force were of the same length, each show- 
ing, say, four volts. Now, suppose the case of a generator capable 
of giving an electro-motive force of four volts plus at one pole and 
four volts minus at the other, and suppose the poles to be joined by 
an external conductor of very trifling resistance, and afterwards to 
be joined by an external conductor of considerable resistance, and 
explain how that would affect the difference of potential between the 
two poles, and the consequent current strength in the external con- 
ductor. 

Ans. The four volts represent the abstract electro-motive force of 
the generator, and when the poles are connected by a conductor 
having no appreciable resistance, it becomes impossible for a great 
difference of potential to be produced at the poles, due to its neutral- 
ization by means of a current; and when a wire or conductor is 
provided having considerable resistance, the potential at the poles 
rises, and if the resistance be great enough, it rises until it reaches 
the maximum due to the electro-motive force of the generator, and 
the greater the difference of potential caused by the resistance the 
greater the rapidity of the current which is produced. 

Int. 4. Please state what experience you have had in the use of 
these three instruments — Exhibits Reis Transmitter, Reis Receiver 
No. 1, and Reis Receiver No. 2, with the transmitter and one of 
the receivers in the same circuit; and state, also, how otherwise 
you have used these exhibits and with what results. 

Ans. I myself bought in Europe, of the man who said he made 
them, the above-mentioned transmitter and receiver No. 1, in 
1881. They were in exact imitation of those now held by the Ger- 
man government, and which were claimed to have been an original 


pair of instruments constructed for Reis. I myself compared these 
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instruments with those original instruments which were exhibited at 
the International Electrical Exhibition, at Paris, in 1881, and found 
no appreciable difference. I have frequently experimented with 
those instruments, and also with receiver No. 2. The greater pait 
of my experiments with these instruments were performed in the 
laboratory at Tufts College, that place, being selected because com- 
paratively free from noise, and the time was selected when noise 
was least likely to interfere with our experiments. 

To produce the best and most satisfactory effects favorable con- 
ditions are essential. 

I have frequently connected the Reis transmitter above mentioned 
in a direct circuit with one of the two receivers, and have, perhaps 
invariably, been able to hear counting and single words, and occa- 
sionally whole sentences, although this is a delicate experiment, 
aid requires absolute freedom from all] disturbing influences. 

My experiments with these instruments. have been varied in a 
great many ways, and have included many complex combinations, 
extending over a period of several years. 

From these experiments I will briefly describe two or three. I 
have connected up this Reis transmitter with various receiving tele- 
phones in direct circuit, as, for example, a low resistance magneto- 
receiver. Under these conditions, if the person at the transmitter 
spoke in a voice of suitable strength, [ was able to under- 
stand distinctly many sentences, and sometimes have been able to 
hear and understand nearly, if not all that was said at the trans- 
mitter, thus showing that the Reis transmitter is capable of produ- 
cing an undulatory current. To produce these results it is desirable 
that the listener should have means of constantly communicating 
with the person who is transmitting. 

I have also frequently connected these Reis receivers, No. 1 and 
No. 2, in direct circuit with any good modern carbon transmitter 
and been able to hear, while listening at the receiver, nearly, if 
not quite all that was said at the transmitter, this experiment 
going to show that the Reis receiver is capable of receiving. In 
this answer I have not referred to the tests which were made in the 
presence of the examiner and parties, because I did not understand 
Is for it. 
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Boston, June 4, 1883. 


Int. 5. In your last answer you say that it is desirable that the 
listener should have means of constantly communicating with the 
person who is transmitting. Please explain more fully what you 
mean by that, and why it is desirable. 

Ans. It has been my experience with the several Reis trans- 
mitters which I have nsed —I mean like Exhibit Reis Transmitter in 
all respects —that each instrument differs from the others in the 
loudness of tones to which it should be subjected for the best results ; 
also the pitch, there is a certain pitch best adapted to each instrument. 
The Reis transmitters will not transmit properly when coupled 
direct circuit, unless precautions be taken to maintain a suitable 
loudness and pitch in the voice of the person transmitting. This is 
why it is desirable for the listener to be able to give such necessary 
directions to the person transmitting as to varying the loudness and 
pitch when producing the best results. , 

Int. 6. Did you take part in the tests, May 31 and June 2, of 
the Reis receivers and the Reis transmitter in direct circuit with 
Prof. Dolbear and Mr. Eaton? If so, please explain the main diffi- 
culties under which those tests were carried on. 

Ans. I did. As J said in the previous answer, it is quite desira- 
ble in experiments with these instruments that they be performed 
in a place free from all extraneous noises, both in the room and from 
the street. While listening at the receiver, during those experi- 
ments, there were several persons in the room at all times, some of 
whom were engaged in writing, and consequently more or less noise 
was produced. Moreover, the noise from the street was found to be 
quite a serious inconvenience while listening at the receiver, although 
the room may be regarded as in a quiet locality. 

In a previous answer I also stated that it is essential that the proper 
degree of loudness of tone and pitch of the voice be maintained by 
the speaker while using the Exhibit Reis Transmitter. In all my 
previous experiments we have had means provided for giving such 
necessary directions to the persons at the transmitter. During the 
experiments we were not allowed to have direct communication. If 
I observed while listening at the receiver that the scunds were either 
121 
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too strong or too weak, it was necessary for me to request Mr. 
Chauncey Smith, who was provided with the tell-tale line telephone, 
to inform Mr. Storrow to tell the speaker to speak a little stronger 
or a little weaker, as the case might be. It generally happened when 
this was done that the speaker took the other extreme, and the 
elaborate process had to be repeated. If I simply remarked while 
listening at the receiver that the speaker was speaking too loud or 
too weak, no attention was given to the remark by Mr. Smith. 
Moreover, when I found by listening at the receiver that the con- 
ditions were nearly right for producing a sentence, I often hesitated 
to make request for a change, because thinking the conditions would 
the next moment come all right without my interference. I also 
frequently omitted to report the minor words, lest by so doing the 


sound produced by my voice should prevent my hearing a complete 


sentence. 

Jat. 7. Please state the best results which you personally bave 
obtained with Exhibit Reis Transmitter in direct circuit with Reis 
receiver No. 1 as compared with the result of the tests last week 
when those two instruments were used together. 

Ans. When I first experimented with Reis receiver No. 1 it 
was in much better condition than it was during those experiments 
of last week, since the sounding boards have become cracked and 
broken in several places. My former experience with receiver No. 
1 and No. 2 compared was that No. 1 receiver produced much 
clearer tones, but that receiver No. 2 was the louder instrument. 

I have heard longer sentences, louder talking and more distinct 
enunciation with receiver No. 1 during former experiments than I 
heard during those of last week. This I take to have been partly 
due to the poorer condition of the receiver during these experiments 
of last week, and partly to the conditions being much less favorable 
at those times. 

| Defendants here put in evidence the two mayneto receivers referred 
to in the reports of the experiments of June 2d as Nos. 9 and 10, 
and they are marked “ Exhibits Magneto 9 and Magnelo 10, 
W. A. C., Special Examiner.” | 
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Cross Examination by J. J. Storrow, Esq., for Comp/ainants. 


Cross-Int. 8. Do you know as a matter of history when Reis 
died? 

Ans. I believe it was in November, 1874. 

Cross-Int. 9. Do the formule which you have given with refer- 
ence to the Reis apparatus show that the currents are interrupted, 
or do they show that they are not interrupted ? 

Ans. It shows them uninterrupted, but varying in strength, due 
to the variations represented by R,. 

Cross- Int. 10. Does rR, in that formula represent variations of 
electrical resistance which take place between the two electrodes of 
the Reis apparatus when their contact pressure is varied without 
interrupting the current? 

Ans. It represents the electrical resistance at a given moment, 
vhich resistance may vary somewhat, but the current may not neces- 
surily be interrupted. 

Cross-Int. 11. Would you make the same answers with reference 
to the corresponding expressions in the formule, which you have 
marked “II., a, 4, ¢,’ 

Ans. Whether R, would become infinity at any time would de- 


’ with reference to Wright’s apparatus? 


pend upon the energy acting upon the transmitter. It represents 
the varied resistance at the electrodes of the transmitter, which was 
at one time a minimum and then infinity. As I understand Wright to 
have used his resistance indicated by R, in his primary, the effect on 
the currents produced in the secondary shown in formula II., 4 and ce, 
was to make them discontinuous or intermittent. 

Oross-Int. 12. If 1 understand you, then, you mean that the cur- 
rents in Wright’s primary, and consequently in his secondary, were 
intermittent. Was that the case? 

Ans. It was; although probably intermediate variations were 
present, but were not, as I understand, utilized by him. 

Cross-Int. 13. Will you please tell me the weight of the free 
pendulum electrode of the carbon microphone which was used in the 
experiments of June 2? 

Ans. Its weight is 367.7 grains. 


H. C. BUCK, 
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Sworn and subscribed before me this fourth day of June, 1883. 


WitiuiAm A. CoPpeELAND, 
Special Examiner. 


DEPOSITION OF WALTER R. EATON. 


Int. 1. What is your name, age, residence, and occupation ? 
Ans. Walter R. Eaton; twenty-seven; Stoneham, Mass. ; 
electrician, in employ of the Dolbear Electric Telephone Company. 
Int. 2. What did you have to do, if anything, with the manu- 
facture of these instruments, — Exhibits Reis Receiver No. 2, Reis 
Transmitter modified, Magneto 9 and Magneto 10, Reis-Thompson 
Receiver and Thompson-Reis Receiver and Reis-Leget Receiver ? 
Ans. I manufactured all of those instruments except the wooden 
vases, and those were manufactured under my orders, —the two Reis 
instruments, Reis receiver No. 2 and Reis transmitter modified, 


being copies of two instruments manufactured, as I was told, by 
Albert of Germany, except a piece of carbon has been substituted 
for the mercury cup in the transmitter and a binding post added for 
the purpose of cutting out the coil of the electro-magnet on the side 


of the box. 

Int. 3. How does the modified Reis transmitter compare for 
efficiency with such transmitters as are now in common use? 

Ans. The transmitter exhibited is not fully up to standard trans- 
mitters, because it requires more care in using, as it breaks too easy ; 
but it is very much better than the unmodified Reis. I have carried 
on conversation by means of this transmitter over a line of an eighth 
of a mile or more, with two grounds in the line. 

Int. 4. Did you assist Mr. Buck in the tests of the Exhibits Reis 
Transmitter and Reis Receivers 1 and 2 on June second? 

Ans. I did, being at the transmitting end most of the time. 

Int. 5. And prior to that dav what experience had you had in 
the use of these three instruments, — Exhibits Reis Transmitter and 
Reis Receivers 1 and 2, and other instruments like them in construc- 
tion and shape of all the parts? 

Ans. For the last two years or more | have made various tests 
with these or similar instruments at different times. I have found 
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that after carefully arranging the conditions I have never failed in 
getting from the receiver counting and familiar sentences, and often- 
times have heard sentences which I had no previous expectation 
would be sent to me. With the three instruments named I have 
not got as good results as with the instruments which are spoken of 
in the first answer as models from which I copied Exhibits Reis 
Transmitter modified and Reis Receiver No. 2. 

Int. 6. Have you measured the resistance of the line when the 
Reis transmitter is in circuit with the Reis receiver No. 1? 

Ans. I never have measured the whole circuit, but have 
measured parts of it. For instance, I have measured the Reis 
transmitter and found it to be about 2.3 ohms when the two posts of 
the transmitter were connected with the resistance coils by a short 
wile. | 

That is to say, what I measured was the resistance of the contact 
and the helix of thesmall electro-magnet on the side of the box, 
with the short wires which connect them. I have also measured 
the resistance of Reis receiver No. 1, and found it to be 1.4 ohms. 
I have also measured that of Reis receiver No. 2, and found it to be 
1.3 ohms, and should judge that a couple of ohms would represent 
the resistance of the battery and rest of the line. 

Int. 7. What are the resistances of the primary and secondary 
of the commercial telephone, ordinarily ? 

Ans. Inthe instrument that I measured I found in the primary cir- 
cuit, when the instrument was in its normal position, between sixteen 
and seventeen ohms plus the resistance of whatever battery was used 
with it, and the resistance of the secondary coil I found to be 
about 155 ohms. To this wiJl have to be added the resistance 
of the line and telephone receiver in order to get the resistance 
of the total secondary circuit. The resistance of the cell ordi- 
narily used would be somewhere between one and two ohms, and the 
resistance of the primary coil and its connecting wires I found 
to be about .45 of an ohm. 

Int. 8. Dividing the resistance, then, into three portions, that 
would make the internal resistance not more than two ohms, 
and the resistance of the primary wire about a half of an ohm, 
making together two and a half ohms, while the resistance at the 
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electrodes, when the instrument is not in use, would be over fifteen 
ohms. Is that right ? , 

Ans. That is right for the instrument I measured, Blake trans- 
mitter No. 72,519. 

Int. 9. Please divide the Reis resistance as I just divided the 
resistance in the commercial telephone; that is, give the internal 
resistance and add it to all the external, except that at the 
electrodes of the transmitter. 

Ans. Inthe experiments that I have usually performed we have 
used a bichromate battery of one cell, therefore the internal resist- 
ance would be less than an ohm in ordinary cases. 

In the line there has generally been about six and a half ohms, 
which makes about seven and a half in the line outside of the con- 
tacts. I found the resistance of the contact of the electrodes to 
vary; when it would ordinarily work best it would be less than an 
ohm, 


Cross Examination by J. J. Storrow, Esq., of Counsel for Com- 
plainants. 


Cross-Int. 10. Magneto receiver No. 9 has for its magnet a per- 
manently magnetized steel bar with a coil of rather coarse wire of 
one half ohm resistance wound over substantially the whole length 
of the core as shown on the diagram on the card attached to it, has 
it not? 

Ans. It has. 

Cross-Int. 11. Please describe the magnet, core and coil of mag- 
neto No. 10. 

Ans. The magnet is a permanent steel magnet formed of either 
an octagonal or hexagonal bar about five inches in length and one 
half inch in diameter. About five eighths of an inch of this bar at 
the end nearest the diaphragm is turned down to a quarter of an 
inch in diameter. On this smaller portion is slipped a coil of No. 
25 silk-covered wire, the resistance of which is about one and one 
half ohms. 

OCross-Int. 12. Then this instrument, No. 10, is in its form, 


structure and arrangement the same as the ordinary commercial 
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telephone of butter-stamp pattern, except that in your No. 10 the 
core inside the coil is of steel, instead of being a pole piece of soft 
iron, and the coil is wound with comparatively few turns of coarse 
wire, and is of low resistance. Is that the fact? 

Ans. It is. 

Cross-Int. 18. When did you manufacture the “ Reis transmitter 
modified ” ? 

Ans. It was in the summer of 1881. 

Cross-Int. 14. Did you have the Exhibit “ Reis Transmitter ” at 
the time you manufactured the Exhibit “ Reis Transmitter modified ” ? 

Ans. Idid not. Exhibit “Reis Transmitter” was brought from 
abroad after I had made the Exhibit “ Reis Transmitter modified.” 

Cross-Int. 15. When did you make Exhibit “ Reis Receiver No. 2”? 

Ans. At about the same time that I made the transmitter. 

Cross-Int. 16. Had you seen Exhibit ‘Reis Receiver No. 1” at 
the time you made Exhibit “Reis Receiver No. 2”? 

Ans. I had not. “Reis Receiver No. 1” came from abroad after I 
had made No. 2. The coil originally on No. 2 was broken, and | 
have made a new one since. 

Cross-Int. 17. When did you make magneto telephones nine and 
ten? 

Ans. Since January of the present year. 

Cross-Int. 18. When did you make Exhibits “ Reis-Thomps on 
Receiver” and “Thompson-Reis Receiver ”? 

Ans. I made them during the first part of the present year. I 
don’t just remember the time. 

Cross-Int. 19. What is the difference between them? 

Ans. Nothing excepting the resistance of the coil, one being 
made of coarser wire than the other. “Reis-Thompson” is a quarter 
of an ohm, made of four layers of No. 18 wire. “Thompson-Reis’» 
is about one ohm, No. 21 wire. 

Cross-Int. 20. Each of these two Thompson instruments has a 
circular elastic diaphragm, three inches in diameter, made of wood 
and supported at the edges, have they not? 

Ans. Yes. 

Oross- Int. 21. When did you make the Exhibit “Reis-Legat 
Receiver”? 
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defendants or any of them? 
Two years about the first of last April. 


Ans. 
WALTER R. EATON. i 
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DEFENDANTS. ~~ 
Ans. Nearly if not quite two years ago. a 
How long have you been in the employ of the | 


Subscribed and sworn to before me this fourth day of June, 1883. 
WiLit1AmM A. COPELAND, 
Special Hxaminer. 
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IN EQUITY. 


No. 1628. 


AMERICAN BELL TELEPHONE COMPANY 
VD. 


Amos EK. DOLBEAR ET AL. 


EVIDENCE FOR COMPLAINANTS IN REPLY. 


TAKEN PURSUANT TO THE SIXTY-SEVENTH RULE OF THE SUPREME 
COURT OF THE UNITED STATES, IN EQUITY, AS AMENDED, 
BEFORE ME, 
WILLIAM A. COPELAND, Special Examiner. 


Boston, June 5, 1883. 


Present: J. J. SToRROw, Esq., of Counsel for Complainants. 
J. E. Maynapisr, Esq., of Counsel for Defendants. 


DEPOSITION OF CHARLES R. CROSS. 


Direct Examination by J. J. Storrow, Esq., of Counsel for 
Complainants. 


My name is Charles R. Cross; I have already made two affidavits 


in this case. 
Int. 1. Have you read the deposition of Prof. Dolbear which 


has just been completed in this case? 


Ans. I have done so. 
Int. 2. Do you find anything in that deposition which leads you 


to change your views as expressed in your aflidavits? 
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Ans. Ido not. 

Int. 8. Do you find anything in that deposition which changes, 
in favor of the defendants, the state of facts before the court on the 
motion for preliminary injunction, — I mean apart from the consid- 
eration of the Reis apparatus which has now been introduced, but 
which the defendants did not place before the court on the motion? 

Ans. Ido not. 

Int. 4.. Mr. Dolbear has attempted a somewhat extensive chain 
of reasoning, employing mathematical formule for part of it, with 
the general purpose of supporting the allegations in the answer that 
Reis invented the electric speaking telephone, and made_ public 
property electrical transmission of speech by means of electrical un- 
dulations similar in form to the air-waves which constitute or accom- 
pany the words uttered into the transmitter. Will you state whether 
you find that attempted reasoning based upon any assumption as to 
the nature of the operation performed, and character of the currents 
employed by Reis; and if so, state what that assumption is? 

Ans. The fundamental formula with which Mr. Dolbear begins 
his consideration of the subject, and which is found on page 388 of 
his deposition, is an expression of the well-known law of Ohm. In 
this formula the variables are E, electro-motive force, and R, R,, R,, 
which represent resistances of different portions of the circuit. If 
E is constant and R and R, are also constant, the strength of the 


current will be determined wholly by the magnitude of the variable 


resistance R,. This formula as written will mathematically apply to 
a discontinuous or to a variable current, which latter may have any 
character according to the manner in which R, varies. If R, varies 
in correspondence with and proportion to the air vibrations produced 
by the voice, the electrical undulations resulting therefrom will be 
similar in form to the sound waves producing them, This result is 
reached in the ordinary microphone. 

If, on the other hand, the variable resistance R* passes from a 
finite quantity to infinity, which occurs in any circuzt-breaking instru- 
ment, the resulting value of the current will pass intermittently from 
finite quantity to zero. This is a condition which occurs in a circuit- 
breaking instrument, such, for example, as the Reis telephone trans- 
mitter. The formula used is a general mathematical expression, and 
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can, of course, be made toapply to particular cases by giving the 
variables the particular values corresponding to such cases. Hence 
any mode of variation of the current can be mathematically repre- 
sented merely by assuming one of the variables, as k,, to vary in a 
particular manner. 

In the application of this formula to the Reis instrument, as Prof. 
Dolbear applies it, there is the pure assumption that the variable Rk, 
varies its resistance in correspondence with the sound waves pro. 
duced by the voice, so as to produce electrical undulations which 
are similar in form to those sound waves. 

I quote from the paragraph to which I have already referred, page 
388, of Prof. Dolbear’s deposition the following : — 

“ The introduction of this variable resistance Rr, constitutes Reis’s 
great invention, as he was the very first, so far as I have any infor- 
mation, to vary the current strength in a circuit by means of the vary- 


ing resistance operated by the energy of sound vibrations. It is 
precisely what is now known as microphonic contact.” 


dnt. 5. If I understand yon, the affirmation that this formula 
applies to the electical currents in any particular apparatus gives no 
information as to whether those currents are simply intermit- 
tent, or as to whether they are undulatory and of an articulat- 
ing form, unless you also assume or ascertain whether Rz passcs 
alternately from a finite quantity to infinity, or whether, retainin? 
always a finite value, that value changes in accordance with the 
sound waves. Is that the fact, or not? 

Ans. Your understanding of the matter is entirely correct. 

Int. 6. JT understand that by the expression R, in this formula, 
Prof. Dolbear has referred to the changes, whatever they may be, 
which are produced by the action of the two electrodes of the Reis 
transmitter. Is that the fact? 

Ans. That is the case. 

Int. 7. Referring now to the physical conditions upon which de- 
pend the values of R, in this formula, as he uses it, I understand 
that whether the formula expresses a current which is intermittent, 
or whether it expresses a current which is never interrupted, but 
varies merely in accordance with the articulating undulations, de- 
pends upon the fact whether the electrodes of the transmitter alter- 


A82 VROY YW Ow 


490 EVIDENCE FOR COMPLAINANTS IN REPLY. 


nately part company and interrupt the current and then close the 
circuil, or whether they simply vary their contact pressure without 
ever interrupting the current. Am TI right about this; and if not, 


what is the fact about it? 

Ans. Your understanding of the matter as stated in your ques- 
tion is correct. 

Int. 8. Have you read the publications by and relating to Reis 
which have been put in evidence by the defendants, and also those 
which have been put in evidence by the complainants ? 

Ans. Ihave done so. 

fnt. 9. Will you state whether the intention of Reis, as expressed 
by himself and others in their publications, was that his apparatus, 
when in use, should interrupt the current with a frequency corre- 
sponding to the pitch of the sound which actuated the transmitter, or 
whether it was that it should merely vary the current without ever 
interrupting it? 

[ Objected to because a variation of the current by increasing the 
resistance seems to the defendants’ counsel one form of interrupting 
the current. | 

Ans. The intention of Reis, as stated in the various authoritative 
publications regarding his apparatus, was that the current should be 
interrupted — that is, reduced to zero — once for each vibration of 
the membrane, in correspondence with the pitch of the sound acting 
upon the membrane, so that the strength of the current should vary 
intermittently from a finite quantity to zero. 

Int. 10. Considering the mechanical action of the two electrodes 
in the various forms of the Reis apparatus shown in the publications, 
do those publications state the intention to be that the two electrodes 
should part company with a frequency corresponding with the pitch 
of the sound which actuated the membrane, or do they state the 
intention to be that they should never part company, but always 
remain in contact ? 

| Objected to as not within the province of the witness. } 

Ans. The publications state distinctly that the intention is that 
the two electrodes shall be separated from each other and again 
brought into contact with a frequency corresponding with the pitch 
of the sound actuating the membrane. 
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Int. 11. Turning now to those portions of the publications which 
purport to state the facts learned by actual use and observation of 
the Reis transmitter when in action, do they state that in actual 
operation the electrodes do part company and interiupt the electric 
current, or do they state that in fact they do not part company and 
do not interrupt the current? 

Ans. They state that, as a matter of fact, in the operation of the 
instrument the electrodes do part company and so interrupt the 
current. 

Int. 12. In several places in his deposition, particularly on pages 
379 and 426, Prof. Dolbear undertakes to draw a distinction between 
breaking the contact and interrupting the current, and intimates that 
a statement that the contact was broken would not necessarily imply 
that the current was interrupted. Will you tell me whether, in the 
Reis publications, the precise phrase used to express the action of the 
apparatus upon the current is “ breaking the contact,” or whether it 
is “ interrupting the current” ? 

[| Objected to, as the intimation set forth is not, in the opinion of 
defendants’ counsel, found anywhere in Prof. Dolbear’s deposition. 

Complainants quote from page 379: “A distinction must, there- 
Sore, be kept in mind between a break of contract and a break in 
current. -A break of contact does not imply a break in current.” | 

Ans. The statement made in the Reis publications as to the opera- 
tion of the apparatus in the original German is, that the current is 
broken, not simply that there is a break of contact or an interruption 
in the cércuzt. 

Int. 13. If, in those parts of the publications which purport to 
state what was observed in the actual use and observation of the Reis 
apparatus when in action, you find stated any observed facts which 
go to show whether the apparatus did habitually break the current 
in the manner stated, will you please to mention some of those 
facts ? 

Ans. The transmitting apparatus of Reis is described as showing 
a spark at the contact points of the electrodes when the apparatus 
was in operation. The production of this spark is an evidence that 
the electrodes have parted contact. Also a rattling sound is 
described as proceeding from the electrodes, which indicates a part- 
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ing of contact. Still further, the sound produced by the Reis 
receiver is described as being audible throughout a large rvom. 
This could happen only when the transmitter operated by breaking 
the circuit. 

Int. 14. It appears from the statements in the Reis publications, 
and from the measurements introduced in evidence yesterday by the 
defendants’ witness, Mr. Eaton, that the circuit employed by the 
various writers referred to employed a moderate length of line 
wire, three cores with coils inside them, the total resistance of the 
three being between three and four ohms, and two or three cells of 
battery, and a transmitter. In such an apparatus, would breaking 
the contact of the electrodes sufficiently to interrupt the battery cur- 
rent produce a spark at the break; and would a visible spark be 
there produced without interrupting the battery current? 

Ans. A visible spark would not be produced by this apparatus 
unless the battery current was interrupted; and an interruption of 
the battery current would generally, and probably always, produce 
a spark. 

Int. 15. Ifthe apparatus operated in the manner described in- 


the various publications, as stated in your previous answers, would 


it, when so operated, transmit articulate speech ? 

Ans. It would not. 

Int. 16, It bas appeared that the hopping electrode of the Reis 
transmitler weighs about seventeen grains, and that in the modern 
articulating microphones produced the electrode not attached to the 
diaphragm weighs from seventy-five to four hundred and sixty five 
grains, 

Will you tell me whether this marked difference in physical struc- 
ture adapts the one instrument to break the circuit and interrupt the. 
current and the other to vary the current without interrupting it, 
when the same voice is applied to vibrate the diaphragms of both, 
and which structure is adapted for one purpose, and which for the 
other, and give your reasons? 

Ans. The difference in structure referred to in your question is 
a matter of great importance. If the electrodes when actuated by 
the voice are to part company and so interrupt the curient, they 
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should be, and, as a matter of fact, always have been made light and 
caused to rest lightly upon each other. 

_ This being the case, the impulse given by the vibrations of the 
voice will be sufficient to throw them out of contact with each other 
and thus secure the desired breaking of the circuit. 

On the other hand, if the instrument is to be used as a variable 
resistance battery transmitter for the transmission of articulate 
speech, in which case the current must be simply varied and never 
interrupted, the electrode which is not attached tu the diaphragm or 
immediately actuated by the motions of the diaphragm should be, 
and practically is given a considerable mass, in which case it is much 
more difficult to break the contact of the electrodes than if the sec- 
ond or anvil electrode has a less mass, while the variations in the 
pressure between the two electrodes, which are essential in the oper- 
ation of such a transmitter, will be much greater, other things being 
the same, than if the anvil-electrode were lighter. 

The reason of this is as follows: The electrode which is attached 
to, or in contact with the diaphragm, the hammer-electrode, as I will 
call it, presses more or less lightly against the anvil-electrode under 
the normal adjustment of the instrument when the instrument is not 
in operation. On speaking against the diaphragm motion is first 
communicated to the hummer-clectrode. As this moves forward it 
of course tends to set the anvil-electrode in motion. 

The larger the mass of the anvil-electrode the more slowly can 
any given velocity be imparted to it, and hence there will be an 
increased pressure between the two electrodes which, other things 
remaining the same, will be greater with a heavier anvil-electrode 
than with a lighter one. Similar actions occur in other portions of 
the vibration of the hammer-electrode. The mechanical resistance to 
rapid change of velocity in the anvil-electrude may be called “ inertia 
resistance.” 

This same inertia of the anvil-electrode which prevents its acquir- 
ing rapidly the full velocity of the hanmer-electrode also tends to 
prevent its moving away from the latter and so breaking the contact. 

Int.17. Please examine Mr. Dolbear’s seventy-sixth cross-answer, 
page 405, which gives the weights concerning the anvil-clectrode in 
Exhibit Dolbear transmitter ; his answer to Cross-Iut. 155, page 430, 
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which gives the corresponding weights in the Reis transmitter; Mr. 
Buck’s 13th cross-answer, page 483, which gives it in the carbon micro- 
phone used in some of the defendants’ experiments of June 2d, and 
using your own knowledge of the weight of the anvil-electrode in 
the Blake transmitter, and of the structure, form and arrangement 
of the anvil-electrodes in these several instruments; state approxi- 
mately in terms of weight what you have termed the “ inertia resist- 


ance” of the anvil-electredes in these several instruments. 

Ans. Ihave used the term “inertia resistance” to indicate the 
mechanical resistance which occurs when one moving body exerts 
pressure upon another, thus tending to increase the velocity of the 
latter. If the second body acquires a simple motion of translation, 
ora motion which is practically a simple motion of translation, other 
things remaining the same, the resistance to change of motion will 
be immediately dependent upon its mass and may consequently be 
measured by its weight. 

If the motion impressed upon the second body is partly or wholly 
a motion of rotation (as in the case of a bar pivoted at one end and 
moved by the application of a force at the other end), the distribu- 
tion of the mass of the body, as well as the amount of the mass 
itself, is influential in determining that resistance. It is evident that 
in any case the resistance to motion at any moment of a mass which 
must move with «a rotary motion will be equal to the resistance which 
some determinable mass would offer when acted upon by the same 
moving force, and that the weight of such a mass may be used to 
measure this resistance. It is to such a mass, as measured by its 
weight, that I apply the term “ inertia resistance.” 

Iu the Blake transmitter the weight of the anvil-electrode is 
seventy-five grains, and as the motions of the different purtions of 
the electrode are so nearly identical, this will represent very closely 
its inertia resistance. 

In the pendulum carbon microphone used in the experiments of 
June 2d, the weight of the electrode, as in the case of the Blake 
transmitter, and for the same reason, very closely represents its 
inertia resistance. This weight is 367.7 grains. 

In the Reis transmitter the weight of the hopping piece is sixteen 
and two tenths grains, and its pressure against the lower electrode 
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eight and five tenths grains. The inertia resistance is, perhaps, ten 
grains, | 

In the case of the Dolbear transmitting apparatus, the weight of 
the electrode is four hundred and sixty-five grains, and the pressure 
between the electrodes fifty-seven grains. The shape of the elec- 
trode with its heavy horizontal bar at the end of two supporting 
pins, which themselves are quite long, gives it a very considerable 
inertia resistance, which is from seventy-five to one hundred grains. 

Of course the effect of this bar is not to add sensibly to the pres- 
sure between the electrodes, since it rests directly over the support- 
ing pins, and unless it tilts slightly to one side it does not affect the 
pressure between the electrodes at all. 

Since, however, this bar is at some distance above the points of 
support, about which it rotates when set in motion by the hammer 
electrode, the resistance to motion or inertia resistance is very con- 
siderable in proportion to the pressure between the two electrodes. 

The inertia resistance of these several instruments can be stated 
approximately as follows : — 

Reis, say, ten grains. 

Blake, say, seventy-five grains. 

Dolbear transmitter, say, seventy-five to one hundred grains. 

The pendulum microphone, say, 

Int. 18. Please state whether it is or is not the practice with in- 
struments composed of a diaphragm and free anvil-electrode, which 
are intended to produce in the current articulating undulations with- 
out interruptions, to construct the anvil-electrode with such weight 
and form as to give to it a notable inertia resistance. 

Ans. It is the universal practice to do this. 

[ Noon recess. | 

Int. 19. Referring now to the physical structure of the Reis 
receiver, is it an instrument which is calculated to give forth fairly 
audible sounds under variations of current which are exceedingly 
delicate as compared with current interruption produced in a circuit 
of moderate resistance and containing one or two cells of battery ? 

Ans. The Reis receiver produces, and is adapted to produce, only 
very feeble sounds when the current passing through it has its strength 
simply varied without actually breaking the circuit. 
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June 2d, by applying to the Reis receiver what were, or what they 
claimed to be, undulatory currents as distinguished from intermittent 
currents, the listener applied the receiver civsely to his ear. Do you 
find in the Reis publications any direction that it should be so applied 
or any statement that it was so applied ? 

Ans. I find no such direction or statement in any publications 
referred to. 

Int. 21. In Prof. Dolbear’s deposition, answer 39, page 384, he 
states that the Reis receiver was an instrument made “to sit upon a 
table Tike an ordinary telegraph instrument, as if Reis «xpected 
that the sounds produced by it might be loud enough to be heard by 
a room full of people.” Does that statement substantially conform 
to the statements in the Reis publications, — both the earlier and 
the later ones? 

Ans. It does. 

Int. 22. When the Reis receiver is placed upon a table and 
actuated by a Reis transmitter operated to break the circuit, with a 
frequency corresponding to the pitch of the sound actuating it, will 
such receiver produce a sound loud enough to be heard by the by- 
standers ? 

Ans. It will. 

Int. 28. When laid upon the table and connected with a Reis 
transmitter, operated so gently as not to interrupt the circuit, will 
the receiver produce sounds loud enough to be heard by the by- 
standers ? 

Ans. It will not. 

Int. 24. Assuming that the Reis transmitter, as a structure, is 
to-day capable of producing to some extent electrical undulations 
similar in form to the sound waves, in the hands of those who have 
learned what was taught by Mr. Bell’s patent and by the subse- 
quent invention of the articulating microphone transmitter, will 
you state whether you find in any of the Reis publications any 
statement that it was desirable to produce such undulations as dis- 


tinguished from interruptions as the means for transmitting speech or 


other sounds? 
Ans. I find no such statement in any of the Reis publications. 
Int. 25. ‘Tell me whether you find in any of those publications 
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any statement that electrical undulations similar in form to the actu- 
ating sound waves could be produced by the Reis transmitter. 

Ans. I find no such statement whatever. 

Int. 26. Do you find in any of the publications made by Reis, 
himself, anything which shows that he understood that difference in 
“form” between vibrations which gives to each sound its quality, as 
you have explained in your first affidavit ? 

Ans. I do not find in any of Reis’s papers any statement show- 
ing that he understood the nature of musical quality. 

He apparently had only the indefinite ideas which were populurly 
current when he wrote. 

Int. 27. There have been put in evidence extracts from the cata- 
logues of J. W. Albert, the mechanician, who, at Frankfurt a/M., 
manufactured and sold for Reis his telephone apparatus. One of 


these catalogues is for 1866 and the other for 1873. Each of them 


in connection with the telephone of Reis refers to certain books. 
Will you tell me what those books are and whether the references are 
to passages that have been put in evidence? 

Ans. The references in the catalogue of 1866 are to Miiller- 
Pouillet’s “ Text-book of Physics,” sixth edition, Figs. 325-327, and 
to Pisko’s new acoustic apparatus, Fig. 60. 

The references in the catalogue of 1873 are to Miiller-Pouillet, 
seventh edition, Figs. 348-350, and to Pisko, Fig. 60. 

The passages as referred to in the catalogue of 1873 have been 
put in evidence in this case. The catalogue of 1°66 refers to the 
same passage in Pisko, and apparently to the same passage in Miiller- 
Pouillet. 

Int. 28. When sounds of varying pitches within a moderate 
range of pitch are sung into the mouthpiece of the Reis transmitter so 
that it operates to interrupt the currents with a frequency corre- 
sponding to the pitch, as stated in the Reis publications, is there or 
is there not any difficulty in hearing sounds of a corresponding pitch 
in the Reis receiver connected therewith ? 

[ Objected to because it is physically impossible to operate the [eis 
transmitter in the manner supposed in the question. | 
Ans. There is not. 
Int. 29. Did you attend the tests of the Reis exhibits, which the 
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defendants made on May 31st and June 2d last week, and which are 
reported in Mr. Dolbear’s deposition, pages 434-439 and 449-473. 

Ans. I did. 

Int. 30. Near the close of the test, on May 31st, notes of various 
pitches were sung into the mouthpiece of the transmitter, and were 
plainly heard, and the differences of pitch recognized by the listener. 
Do you remember that particular experiment ? 

Ans. Ido; it is stated on pages 438, 4389, supra. 

Int. 81. Did you, while that particular experiment was going on, 
carefully watch the electrodes of the transmitter; and if so, what 
facts did you observe showing that the battery current was or was 
not interrupted ? 

Ans. I watched the electrodes of the transmitter very carefully 
while this experiment was in progress, and noticed a continuous 
series of sparks while the notes were sung, showing, evidently, that 
the instrument was operating as a circuit-breaker. 

Int. 32. Ihave asked you from the reports of those tests introduced 
in Prof. Dolbear’s deposition, aided by your own notes and recogllec- 
tion, to prepare a brief memorandum of what was accomplished 
during the attempts which the defendants made to transmit articulate 
speech with the Exhibit Reis Transmitter and the two Exhibits 
Reis Receiver No. 1 and Reis Receiver No. 2, which the defendants 
made May 3lst and June 2d. If you have done so, will you please 
read it as a part of your answer? 

Ans. I have done so, and it is as follows: — 

The result with Reds transmitter and Leis receiver No. 1 on May 
dist was as follows : — 

The test occupied twenty-five minutes. Mr. Buck spoke into the 
Reis transmitter, and Prof. Dolbear listened at the Reis receiver. 

Many familiar phrases and many newspaper sentences were 
spoken; regular numbers, one to five and one to ten, were counted ; 
irregular numbers were counted. 

The regular series was repeated thirty times; Prof. Dolbear heard 
them twice. 

“ How do you get that?” was repeated fourteen times; Prof. Dol- 
bear heard it twice. 
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Prof. Dolbear heard “ Mary had a little lamb” three times, and 
* Mary had a little” once. At the time when he thought he heard 
these words, no such phrase was uttered into the transmitter. This 
phrase had been spoken before, and was evidently a familiar one. 
This is all that was heard during the twenty-five minutes. 

During the early part of the experiment the speaking was against 
the top of the transmitter. This is more likely to produce articu- 
lating currents without breaks than speaking into the mouthpiece is, 
and I think it was during this time that the only phrase and words 
heard correctly were transmitted. The Reis publications direct that 
the sounds should be made into the mouthpiece which is provided for 
that purpose. 

Nearly all the speaking was done with a remarkably even and 
gentle voice, much below the loudness of ordinary conversation. 
Such force of voice as is used in ordinary conversation, if the mouth 
be applied to the mouthpiece, invariably caused breaks, manifested 
to one watching the transmitter by the well-known circuit-breaking 
sparks and rattling of the contact pieces. 

Upon sounding into the mouthpiece sustained notes of different 


pitches, the circuit-breaking sparks were observed, and the different 


pitches plainly heard at the receiver. 

The result on June 2d was as follows : — 

Mr. Buck listened at fvezs receiver No. 1; Mr. Eaton spoke to 
the Leis transmitter. The voice of the speaker was carefully modu- 
lated and gentle, below the tone of ordinary conversation, as on the 
previous day. 

The experiment with Leis transmitter, coupled with J2e/s recetver 
No.1, lasted cight minutes. Mr. Buck heard as follows : — 

* Hallo,” which was spoken. 

"1, 2, 3, 4, 5,” which was spoken. 

* Mr. Buck,” which was spoken. 

*3, 4, 6,” which was noé spoken. - 

* 1, 2, 3, 4,” which was spoken three times. 

“ Transmitter ” (he thought) ; it was nof spoken. 

* Hallo,” which was not spoken at this time. 

With Reis transmitter coupled with Seis receiver No. 2, the 
periments lasted ten minutes. Mr. Buck heard as follows ; — 

"1,2 4.5” saving that he wasn’t sure of i 
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This series was spoken several times. 
* Boston,” “ Boston,” remarking I almost hear; it breaks just 


enough to spoil it. 

“Did you hear that? ” it was not spoken. 

During this last test the voice was more varied ; seldom, however, 
as loud as in ordinary conversation. 

Int. 33. Ihave asked you to prepare in a similar manner to a 
memvuiandum of what was accomplished on June 2d by the defen- 
dants in their attempts to transmit articulate speech with Exhibit Reis 
transmitter and the two magneto receivers, No. 9 and No. 10. 


wns. Ihave done so, and it is as follows : — 


Reis Transmitter and Magneto Receiver No. 9. 


* Mr. Eaton speaking to transmitter; Mr. Buck listening at receiver. 

Time, 10.50-10.54. Mr. Buck thought he heard twenty words. 
Of these, the phrase “Do you understand what I say?” was not 
spoken. 10.55-11.07. Part of what Mr. Buck said he heard was 
not spoken. Of a long newspaper paragraph Mr. Buck repeated 
one word, “ Mr. Bradlaugh,” and said that he “could hear occasion- 
ally a word.” 11.023-11.044. Newspaper paragraph of one hundred 
and ninety-two words read. Mr. Buck heard correctly detached 
phrases containing sixteen words, and one phrase of three words, 
“on every hand,” which was not spoken. 


Reis Transmitter and Magneto Receiver No. 10. 

Operators as before. 

Time, 11.10-11.138. Mr. Buck heard as follows: *‘ Hallo, Mr. 
Buck”; numbers | to 10 and “Do you get that all right?” heard 
correctly. Newspaper paragraphs of one hundred and seventy-nine 
words read; Mr. Buck heard three only. 

Same instruments; Mr. Buck transmitting and Mr. Eaton receiv- 
ing. 

During eighteen minutes the only result was as follows : — 

11.17-11.35. Several familiar phrases, such as “ How do you get 
that?” “ Mary had a little lamb,” etc., and regular numbers, 1 to 10, 
heard correctly. 

Mr. Buck then picked out from the newspaper detached phrases 
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of four to six words each, repeating them two to six times each ; 
Mr. Eaton heard some of these correctly. Mr. Buck read some 
newspaper sentences, of which Mr. Eaton heard only detached 
words. 

The foregoing was all spoken to the top of the transmitter, except 
one or two phrases. 

Int. 34. Ihave asked you to prepare a similar memorandum as 
to their attempt to transmit speech with the Reis transmitter, arranged 
in the primary circuit of an induction coil, and the ordinary magneto 
receiver of the commercial form connected in the secondary circuit. 

Ans. I have done so, and it is as follows : — 

The Reis transmitter was arranged in the primary circuit of an 
induction coil, and the. ordinary Bell magneto receiver of the com- 
mercial form connected in the secondary circuit. 

Time 11.39 to 11.45. Counting, ordinary phrases and some news- 
paper sentences were uttered into the transmitter. 

Some clauses, one complete sentence and one familiar phrase 
were heard. 

Int. 35. Ihave asked you to prepare a similar memorandum as 
to their attempts on June 2d to transmit speech with the ordinary 
carbon microphone and Reis receivers No. 1 and No. 2. 

Ans. I have done so, and it is as follows : — 

Next experiment. A very powerful modern carbon microphone of 
Mr. Berliner’s pendulum pattern was connected in direct circuit 
with Reis recevver No. 2. Mr. Eaton spoke into it quite loud and 
Mr. Buck listened. | 

Detached phrases spoken into it and repeated three times were 
heard with substantial correctness. 

Same trunsmitier and Leis rececver No. 1. Experiment conducted 
in the same way, with substantially the same result. 

I afterwards tested this transmitter with the ordinary commercial 
Bell magneto receiver. The volume of tone furnished by this trans- 
mitter was so great that the words could be understood when the 
Bell receiver was held a foot away from the ear, though the quality 
of the tone was rather poor, as is often the case with loud-speaking 


transmitters. 
Int. 36. Have you ever yourself attempted to transmit speech 
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with a pair of instruments substantially like defendants’ Exhibit 
Reis Transmitter and defendants’ Exhibits Reis Receiver No. 1 and 
No. 2? And if so, state whether the results you obtained were 
substantially the same as or substantially different from the results 
obtained by the defendants in the tests of May 31st and June 2d. 

Ans. I have made such attempts with substantially the same 
results as those obtained by the defendants in the experiments under 
consideration. I have sometimes guessed out familiar or expected 
sentences largely by their rhythm, and sometimes I have imagined 
that I heard and understood sentences which, on inquiry, I found to 
be totally different from those spoken into the transmitter. I have 
never heard an unexpected and unfamiliar sentence transmitted by 
the instruments. 

Int. 37. The defendants’ Exhibit Reis-Legat Receiver has, among 
other deviations from the description in Legat’s article, a piece of 
paper pasted over the pole of each magnet near the armature, and a 
soft bit of soft rubber placed between one of the poles and the arma- 
ture. Will you tell me whether that addition is of any value, and if so, 
what, in an attempt to operate that instrument by feeble electric un- 
dulations and thereby produce speech ? 

Ans. The addition referred to is of great value, since it enables 
one to bring the armature much closer to the poles of the electros 
magnet without danger of its sticking to them in the case of acciden- 
tal contact between the armature and the poles. 

Int. 38. Would “sticking ” interfere with the operation ? 

Ans. It would, since the armature would not be free to vibrate 
as itis intended to do. 

Int. 39. Is it desirable or important to bring the armature very 
close to the magnet when the instrument is to be actuated by slight 
variations of current as distinguished from interruption of current ? 

Ans. It is very desirable to do this when varying, but not inter- 
mittent currents are used, since the effect of such a varying current 
upon the armature is greater in proportion as it is nearer to the 
poles of the magnet. 

Int. 40. In his deposition, and particularly in page 358, Prof. 
Dolbear calls attention to the fact that in his receiver the pull be- 
tween the flexible diaphragm next the ear and the substantially 
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rigid plate or mass behind it varies inversely as the square of the dis- 
tance. Will you tell me whether or not in the apparatus Fig. 7 of 
Mr. Bell’s patent of March 7, 1876, the pull between the flexible 
diaphragm and its attached armature on the one hand, and the sub- 
stantially rigid core of the electro-magnet on the other, does or 
does not vary inversely as the square of the distance, when the dis- 
tance is varied ? 

Ans. Since the armature of the Bell telephone, as shown in 
Fig. 7 of the patent referred to, is permanently polarized, through 
its connection with the core of the electro-magnet, the attrac- 
tion between the armature and this core will vary in the inverse ratio 
of the square of the distance. 

Int. 41. On the same page, Mr. Dolbear refers to the fact that, 
under theoretical circumstances, the. pull between the flexible plate 
of his receiver and the rigid mass behind it varies as the square of 
the electro-motive force, and not directly as the electro-motive 
force. Will you state whether the same law is true of the pull 
between the diaphragm and its attached armature on the one hand 
and the electro-magnet on the other, in Mr. Bell’s apparatus of 


Fig. 7? 
Ans. The same is truein the receiver of Mr. Bell, as shown in 
Fig. 7. 


Int. 42. To avoid any misapprehension, I will ask you whether, 
in the various attempts by you or in your presence to transmit artic- 
ulate sounds by the Reis transmitter and receivers, the operators 
sought to use the Reis transmitter, and so far as they attained any 
success at all, did use it so as to preserve a contact between the two 
electrodes, and thereby produce electrical undulations similar in form 
to the sound waves such as are described’ in Mr. Bell’s patent, or 
whether they sought to use and did use it to produce breaks of con- 
tact and interruptions of current, as described in the Reis publi- 
cations ? 

Ans. The transmitter was so used as to produce electrical undu- 
lations without breaking the circuit, as far as possible. 
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Cross Examination by J. E. Maynanvrer, Esq., of Counsel for 
Defendants. 


Cross-Int. 43. In the great majority of all telephones now in use 
there is a very short battery circuit with an instrument In it some- 
times called a microphone trausmitter, and sometimes called a Blake 
transmitter, and sumetimes called a battery transmitter. What, in 
your opinion, are the substantial differences between such a trans- 
mitter and Exhibit Reis Transmitter? Please name all that you 
believe to be substantial. 

Ans. The Blake transmitter has a metallic diaphragm ; the Reis 
instrument has a membrane diaphragm. The Blake transmitter has 
a narrow space in front of the diaphragm, between it and the mouth- 
piece; the Reis transmitter has a long speaking tube, and a cubical 
box between it and the membrane. The Blake transmitter has a 
heavy anvil electrode; the Reis apparatus a very light anvil elec- 
trode. The Blake is also furnished with an induction coil, though 
this is not essential; the Reis has no such induetion coll. 

In the Blake the rear face of the diaphragm and the electrodes are 
pretected from disturbance due to extraneous vibrations by being 
completely closed within a box; in the Exhibit Reis Transmitter 
these electrodes are open to the air, although from the appearance 
of the instrument there may have been a glass cover placed over 
the electrodes. 

The Blake transmitter is arranged so that the voice of the speaker 
acts directly upon the membrane without the intervention of any 
long speaking tube; in the Reis instrument the speaking tube is 
several inches long. 

Oross-Int. 44. Do you not agree with me that the community is 
indebted to Reis for the initial step now used in the great majority 
of all telephonic apparatuses now in use, namely, the control of an 
electric current by the energy of air waves acting upon a dia- 
phragm, which diaphragm acts immediately upon one electrode, 
through which the current passes, and throngh that electrode acts 
upon another electrode, through which the current also passes; and 
don’t you also agree with me that Reis’s invention of that method and 
apparatus is of equal rank, at least, with anything ever accomplished 
since, in the way of transforming the energy of sound waves into 
electric energy? If not, please explain why not. 

[ Objected to because it is ambiguous in its most important clause, 
and because it misstates the work and method of Reis as defined by 
himself and associates. | : 

Ans. The apparatus of Reis was certainly a very beautiful toy ; 
but in view of the facts that his apparatus was barren of all useful 
results so fur as the transmission of speech is eoncernad ; that it to 
absolutely impossible to transmit speech by the method that he 
pointed out; that the electric current is not controlied by the energy 
of the air waves acting upon his diaphragm ; that the first electrode 
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acts upon the second electrode in such a manner as to intermittently 
and for short periods prevent the current from passing through any 
portion of the apparatus; and recollecting, also, that previous to the 
time of Reis musical sounds had been reproduced with the apparatus 
which he uses as a receiver, it does not seem to me that the 
community is indebted to him for the initial step used in the 
majority of telephone transmitters now in use. Both his trans- 
mitter and receiver are absolutely abandoned, and a mode of 
operation of which he had not the slightest conception is the only 
one which is or ever can be utilized for the transmission of speech. 
All that Reis really did, it seems to me, was to substitute a circuit- 
breaker operated by the voice for a circuit-breaker operated in other 
ways. He evidently hoped to do very much more, but the more 
extended his experiments, so far as is shown by anything that has 
been published, the less sanguine did his hypes or the belicfs of 
others become. 

The method by which he expected to transmit the voice being 
an impossible one, his idea of using that method is valueless in 
the transmission of speech. Finally, in reference to the last few 
clauses of your question, Reis never transformed the energy of 
sound waves into electrical energy. He simply caused the circuit 
to be periodically broken, because of the energy of sound waves. In 
such a case as this, the energy of the sound waves is no more trans- 
formed into electrical energy than is the energy of the finger which 
pulls the trigger of a gun transformed into the energy due to the 
exploding powder; or the energy of the arm which opens a flood 
gate transformed into the energy of the stream which is let loose ; 
or the energy of the hind that plants a seed transformed into the 
energy stored up in the tree that grows from it. 

[ Adjourned. | 

S30STON, June 8, 1883. 

Cross-Int. 45. Please look at the instrument now shown you, 
[now put in evidence, and marked “Defendants Kxahibit Reis Trans- 
mitter, First Form, W. A. C., Special Examiner” |, and state how 
it differs, if at all, from that form first described by Reis and others. 

[The exhibit and the name given to it objected to on the ground 
that it is totally different from anything described by Reis or others 
in the publications put in evidence, and is the direct opposite of the 
apparatus described by Reis in his lecture of October, 1861, on those 
particulars in which the production of an undulatory current as dis- 
tinguished from an intermittent current depends. | 

[ In view of the objection of the complainants’ counsel, the defend- 
ants’ counsel alds to the questions the following: | I refer you par- 
ticularly to the report of Reis’s lecture of 1861, and the cut therein 
contained. 

SAns.=-Settne-asid@ minor tincrences, 1 fiud this very important 
one. Speaking of the operation of his instrument, Reis says: 


“If now tones or tone combinations are produced in the neighborhood 
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of the block, so that sufficiently powerful waves reach the opening 
a, then these sounds cause the membrane 6 to vibrate. 

“At the first condensation the hammer-like wire d is pushed back 
at the rarefaction it cannot follow the retreating membrane, and the 
current traversing the strip remains broken, until the membrane, 
forced by a new condensation, again presses the strip (proceeding 
from p) against d. In this way each sound wave causes a breaking 
and closing of the current.” [See the Lecture, pp. 541-2, zfra. | 

It appears from this statement that the construction of the ham- 
mer-like wire d is such that when the membrane moves away from it 
under the influence of a rarefied sound wave the wire cannot follow 
the membrane, so that the current is broken until the next conden- 
sation presses the strip that is attached to the membrane against 
this hammer-like wire. In the Exhibit apparatus now produced and 
referred to in your question the arrangement of the electrodes is 
totally different. 

The hammer-like wire is attached to the end of a brass spring 
which presses this wire against the second electrode bearing upon it 
in such a way that it tends to follow and can follow the retreating 
membrane to a very considerable extent, thus preventing the circuit 
from being broken if the person speaking into the instrument uses a 
low or moderate tone of voice, thus bringing about simple variations 
in pressure at the contact point of the two electrodes without neces- 
sarily producing a rupture of contact. 

Cross-Int. 46. You don’t consider, then, that the thin strip of 
metal which carries the electrode d in Reis’s cut is a metal spring? 

Ans. My understanding of the apparatus is, that the thin strip 
of metal which extends from the binding screw n to a point over the 
middle of the membrane, there terminating in the platinum wire d, 
is not a flexible strip pressing the wire d into contact with the other 
electrode so that the wire d can follow this electrode in its retreat- 
ing motion, but a stiffer strip or a strip so set that it does not tend 
to follow the membrane as it recedes. 

Cross-Int. 47. But you do believe that the strip from the binding 
post p is a light metal spring, do you not? 


. 2 
Ans. The strip connected with p must be of such a nature as to 


allow the membrane to vibrate, and therefore is, I suppose, thin. 
Cross-Int. 48. I suppose you meant to answer my last question in 
the affirmative by implication from the word “thin.” Does not the same 
implication clearly apply to the thin strip from the binding screw n? 
Ans. Ido not know that the metal strip referred to in 1 the furty- 
sixth question is necessarily a spring. All that the lecture says re- 
garding the metalis, that there Is a conducting strip of platinum 
cemented to the middle of the membrane and which is in connection 
with the binding screw p. Regarding the wire which is attached to the 


_ binding screw 7, all that is suid is, that there is likewise a thin strip 


tween the flexible diaphragm next the ear and the substantitlty” 
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the post n is substantially the same as the corresponding strip in the 
Exhibit Reis Transmitter, first form ? 

[| Complainants object to substituting anybody’s guesses for the 
written description published by Lteis himself. | 

Ans. Ihave nothing beyond Reis’s statements by which I can form 
any opinion upon this matter. I am very certain that if any one 
were constructing apparatus to act in the manner in which Reis 
states as a matter of fuct that his apparatus did act, he would not 
make the apparatus with a metal spring as shown in your “ Exhibit 
Reis Transmitter, First Form,” but would arrange the platinum 
wire so that it could not follow the retreating membrane, and the 
most natural mode of doing this would be to use a heavier or much 
stiffer strip of metal. 
~ Cross-Int. 50. You mean, do you not, that he would make the 
piece of metal from binding post x, as Dr. Van der Weyde described 
it in his article, namely, not a “thin strip cf metal,” but a plate or 
bar substantially rigid, holding the electrode d away from contact 
with the electrode carried by the tympan when the tympan is not in 
vibration ? 

[ Complainants object that the question misstates the description by 
Dr. Van der Weyde. | 

Ans. He would certainly not use a piece of metal too thin to 
perform the function which Reis explicitly states we. performed by 
the thin strips of metal referred to. It does not follow from this, it 
seems to me, that he would use a plate or bar. All that he would 
have to do would be to use a strip of metal which for convenience’ 
sake be would probably make thin rather than thick, and which he 
would not mount in such a way as absolutely to defeat the object 
which, in his copy of the Reis apparatus, he intended to secure. 

Cross-Int. 51. Considering now the later form of Reis transmit- 
ter (Exhibit Reis Transmitter), have you any doubt that the tympan 
of transmitters of that kind were, as a matter of fact, actuated by the 
energy of sound waves from vocal and other sounds, so as to produce 
in the circuit what it is now become common to call the “ undulatory 
current,” by which I mean variations in the strength of a voltaic cur- 
rent similar in form to the Vibrations of the air accompanying the 
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of the block, so that sufficiently powerful waves reach the opening 
a, then these sounds cause the membrane 6 to vibrate. J 
“At the first condensation the hammer-like wire d is pushed back ; 
at the rarefaction it cannot follow the retreating membrane, and the 
current traversing the strip remains broken, until the membrane, 
forced by a new condensation, again presses the strip (proceeding : 
from p) against d. In this way each sound wave causes a_ breaking 
and closing of the current.” [See the Lecture, pp. 541-2, infra. | 9 
It appears from this statement that the construction of the ham- 
mer-like wire d is such that when the membrane moves away from it 
under the influence of a rarefied sound wave the wire cannot follow 
the membrane, so that the current is broken until the next conden- 
sation presses the strip that is attached to the membrane against ’ 
this hammer-like wire. In the Exhibit apparatus now produced and 
referred to in your question the arrangement of the electrodes is 
totally different. 3 
The hammer-like wire is attached to the end of a brass spring 
which presses this wire against the second electrode bearing upon it 
in such a way that it tends to follow and can follow the retreating 
membrane to a very considerable extent, thus preventing the circuit 
from being broken if the person speaking into the instrument uses a 
low or moderate tone of voice, thus bringing about simple variations 
in pressure at the contact point of the two electrodes without neces- 
sarily producing a rupture of contact. 
Cross-Int. 46. You don’t consider, then, that the thin strip of 
, metal which carries the electrode d in Reis’s cut is a meta! spring? 
Ans. My understanding of the apparatus is, that the thin strip 
of metal which extends from the binding screw nv to a point over the 
middle of the membrane, there terminating in the platinum wire d, 
is not a flexible strip pressing the wire d into contact with the other 
electrode so that the wire d can follow this electrode in its retreat- 
ing motion, but a stiffer strip or a strip so set that it does not tend 
to follow the membrane as it recedes. 
Cross-Int. 47. But you do believe that the strip from the binding 
post p is a light metal spring, do you not? : 
Ans. The strip connected with p must be of such a nature as to — 
allow the membrane to vibrate, and therefore is, I suppose, thin. 
Cross-Int. 48. I suppose you meant to answer my last question ir 
the affirmative by implication from the word “thin.” Does not the same 
implication clearly apply to the thin strip from the binding screw n? 
Ans. Ido not know that the metal strip referred to in the forty- 
sixth question is necessarily a spring. All that the lecture says re- 
garding the metalis, that there is a conducting strip of platinum 
cemented to the middle of the membrane and which is in connection 
with the binding screw p. Regarding the wire which is attached to the 
binding screw n, all that is said is, that there is likewise a thin strip 
diaphragm next the ear andthe -suvsumuauy.. 
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the post n is substantially the same as the corresponding strip in the 
Exhibit Reis Transmitter, first form ? 

[ Complainants object to substituting anybody’s guesses for the 
written description published by Leis himself. | 

Ans. Ihave nothing beyond Reis’s statements by which I can form 
any opinion upon this matter. I am very certain that if any one 
were constructing apparatus to act in the manner in which Reis 
states as a matter of fact that his apparatus did act, he would not 
make the apparatus with a metal spring as shown in your “ Exhibit 
Reis Transmitter, First Form,” but would arrange the platinum 
wire so that it could not follow the retreating membrane, and the 
most natural mode of doing this would be to use a heavier or much 
stiffer strip of metal. 

Cross-Int. 50. You mean, do you not, that he would make the 
piece of metal from binding post n, as Dr. Van der Weyde described 
it in his article, namely, not a “¢hin strip cf metal,” but a plate or 
bar substantially rigid, holding the electrode d away from contact 
with the electrode carried by the tympan when the tympan is not in 
vibration ? 

[ Complainants object that the question miss.ates the description by 
Dr. Van der Weyde. | 


Ans. He would certainly not use a piece of metal too thin to 


\perform the function which Reis explicitly states was performed by 


the thin strips of metal referred to. It does not follow from this, it 
seems to me, that he would use a plate or bar. All that he would 
have to do would be to use a strip of metal which for convenience’ 
sake be would probably make thin rather than thick, and which he 
would not mount in such a way as absolutely to defeat the object 
which, in his copy of the Reis apparatus, he intended to secure. 

Cross-Int. 51. Considering now the later form of Reis transmit- 
ter (Exhibit Reis Transmitter), have you any doubt that the tympan 
of transmitters of that kind were, as a matter of fact, actuated by the 
energy of sound waves from vocal and other sounds, so as to produce 
in the circuit what it is now become common to call the “ undulatory 
current,” by which I mean variations in the strength of a voltaic cur- 
rent similar in form to the vibrations of the air accompanying the 
vocal and other sounds acting upon the tympan of the transm tter, 
and that such variations of current strength were always produced 
in every such transmitter ever coupled up in an electric circuit, and 
will be in all others that ever shall be so coupled up? 

Ans. Your question is so broad in its references to the Reis ap- 
paratus that I find it somewhat difficult to answer it. It is 
certainly highly probable that accidentally and without their being 
recognizable undulatory currents have been produced. I have seen 
no evidence to show that they were ever produced intentionally 
prior to the date of Mr. Bell’s patent. As to whether any Reis 


transmitter ever has been or ever can be fitted up without the pro- 
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such currents would very possibly be formed by the vibration of the 
membrane by extraneous noises, and even when the pitch of 
sounds was transmitted by the apparatus during the brief periods of 
contact of the electrodes, some such electrical undulations may have 
been produced. Of this, however, I am certain, that if produced at 
all, they were produced accidentally and unintentionally without any 
one’s being aware of their existence, knowing how to produce them, 
or ever having conceived of the idea of producing and _ utilizing 
them; so that they were, at most, mere waste products. 

| Adjourned. | 

Boston, June 9, 1883. 

Oross-Int. 52. You are aware, I suppose, that Exhibit Reis 
Transmitter when its diaphragm is submitted to a large class of vocal 
and other sounds will cause electrical undulations in the battery 
current similar in form to the air vibrations accompanying sounds of 
that class; and when subjected to another class of sounds will cause 
a peculiar intermittent current which is very similar to the air vibra- 
tions accompanying such sounds to a certain extent, but not suffi- 
ciently so for practical use in the transmission of speech, because of 
the fact that the current is not only interrupted, but at brief inter- 
rals actually ceases; the two classes of sound I bave in mind are 
(those last referred to) all vocal and other sounds of an intensity 
sufficient to break the contact between the electrodes of the Reis 
transmitter and (those first referred to) all vocal and other sounds 
of an intensity insufficient to do that. 

Ans. If the Exhibit Reis Transmitter is so operated that the 
method of Mr. Bell and not tbat of Reis is used, that is, if the elec- 
trodes instead of parting contact with each other as the diaphragm 
vibrates to and fro, remain in contact and so rest upon each other 
with a variable pressure, then electrical undulations will be pro- 
duced. If, on the other hand, the method of Reis is used, such 
undulations will not be produced. The clause in your question 
which refers to the interruption and cessation of the current is 
utterly unintelligible to me, since the term “interruption of a cur- 
rent” has in electricity one meaning and one meaning only, that is, 
the breaking of the current. 

Cross-Ini. 53. Iwill repeat my question in a different form of 
words. You are aware, are you not, that the Reis transmitter is, 
under certain conditions as to intensity or loudness of sound, adapted 
fur use under what you call the Bell method? 

Ans. It is possible, with the Reis transmitter, to produce elec- 
trical undulations similar in form to the sound waves producing 
them. 

Cross-Int, 54, And by electrical undulations, etc., in your 
answer, you mean precisely “electrical undulations similar in form 
to the vibrations of the air accompanying the” sound waves acting 
upon the tympan of the transmitter, do you not? 

Ans. Ido. 

Cross-Int. 55. You are also aware, are you not, that the Reis re- 
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ceiver of the knitting-needle pattern will give out audible speech when 
actuated by currents of proper strength and form ? 

Ans. It is possible, as the defendants’ experts have shown in this 
case, by using a very powerful modern microphone transmitter, to 
produce electrical undulations so powerful that with the knitting- 
needle receiver they will produce audible speech. 

Cross-Int. 56. I don’t think your answer is as responsive as it 
should be. Please answer the question again. 

Ans. Ido not understand in what respect my answer fails to re- 
spond to the question asked. If by “currents of proper strength 
and form” is meant currents which will cause the knitting-needle 
receiver to produce audible speech, my answer will of course be in 
the affirmative. 

Cross-Int. 57. So far as you know or are informed, no tele- 
phones are now used practically and never have been used practically, 
in which the microphone transmitter and the magnet receiver were 

the same circuit. Is that so? 

Ans. Ido not know to what extent microphone transmitters and 

gneto receivers have been used in the same circuit; that is, with- 

an induction coil in actual practice. There is no difficulty, how- 
c, With short circuits in doing this, and it has very frequently 
9 done for experimental purposes. It is customary to employ an 
iction coil, but this forms no proper or necessary part ef the 
esmitte> 

2yoss-Int. 58. My question was as to what knowledge or infor- 
_ a~n_ you had, and in your answer you seem to take a different 
view of it. Please reconsider it and answer it again. 

Ans. I did not intend to be irresponsive in my reply. I have 
not paid particular attention in my observation of various transmit- 
ters as to whether they had or had not induction coils in connection 
with them, but I have a very strong impression that abroad micro- 
phone transmitters have been practically used in the same circuit 
with magneto receivers. I will cheerfully look up the matter if it 
is desired. | 

Cross-Int. 59. You are aware, are you not, that when the resist- 
ance of the battery and of all the liné is quite considerable as com- 
pared with the variation of resistance caused by the greater or less 
pressure of one electrode of the transmitter upon the other, the 
variations of current strength in the circuit are necessarily quite 
feeble? 

Ans. Inmy replies to the preceding questions I did not ignore 
the effect of a large line and other resistance upon the effects of the 
microphone, but I have never found any difficulty in transmitting 
speech with such perfection as to loudness and clearness as would 
abundantly suffice for practical purposes when the microphone was 
in direct circuit with a magneto receiver of proper resistance. I 
have never attempted this when the line resistance was very con- 
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It is true that when the line and other resistances external to the 
microphone are quite considerable as compared with the variable 
resistance of the microphone itself, the variations of current strength 
are necessarily much feebler than when the line and other external 
resistances are small, but the magneto receiver is such an exquisitely 
sensitive instrument that even when the current variations are much 
enfeebled it still enables them to produce distinetly audible speech. 

Cross-Int. 60. Please explain what you consider to be the factor 
in current strength in the case of a microphone transmitter in direct 
circuit with a magnet receiver, whether of the knitting-needle or 
the magnet and armature sort; and be kind enough to consider 
separately the resistance of the generator, that of the line proper, 
and that of the helix of the magnet, and that of the electrodes of the 
transmitter when the tympan is not in vibration, as well as the 

rarying resistance of those electrodes, and assume any definite line, 
say, a mise of line wire and a ground at each end, with ail the con- 
ditions as favorable as they usually are in good practice. 

Ans. The factors referred to are: (1.) The electro-motive 
force of the battery. (2.) The resistance of the battery. (3.) The 
resistance of the transmitter. (4.) The resistance of the line. (5.) 
The resistance of the receiver. (6.) The resistance of the earth 
connections, if this is appreciable. The electro-motive force of the 
battery may be assumed as about one and one half volts, the re 
sistance of the battery as, say, one ohm, the resistance of t 
transmitter as, perhaps, ten ohms, the resistance of the line as, 45 
twelve ohms, the resistance of the receiver, say, twenty-five ohms: 

Cross-Jnt. 61. Do you think that any skilful electrician would 
ever put up a line with the internal and external resistance so largely 
different as you have stated it? 

Ans. Of course, if an actual line were to be built, a more power- 
ful battery might have to be used than that which I have assumed in 
my auswer, that is, a battery consisting of several cells coupled so 
as to give a greater electro-motive force, and hence to produce a 
greater internal or battery resistance. In my previous answer I as- 
sumed only a single cell as being on the line, supposing that the ques- 
tion was simply intended to show the nature and approximate value 
of the variables, and not having in mind the question of their rela- 
tive values. If several battery cells are used and coupled in the 
manner which I have mentioned, the electro-motive force wiil be in- 
creased in proportion to the number of the cells, while the battery 
resistance will be increased in the same ratio. The result will of 
course be an increased strength of current, but not necessarily a bet- 
ter effect. If any use is to be made of the numbers which I give, I 
should prefer assigning values to all of the variables after I under- 
stand the nature of the problem to be solved, since it is not custom- 
ary to place a microphone in direct circuit with a magneto receiver at 
ihe distance of a mile away, and the choice of a battery with suita- 
ble electro-motive force and resistance to give the strongest current 
might interfere in certain ways with the normal operation of the mi- 
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crophone. Of course in any practical use of a transmitter, coupled 
in the manner described, there are several considerations apart from 
the mere maximum current obtainable which enter into consideration. 

Cross-Int. 62. You have overlooked a portion of the Cross-Int. 
60, namely, the varintions in resistance caused by the varying 
pressure of one electrode upon the other. Assuming the normal 
resistance of these electrodes as ten ohms, what would, in your 
opinion, be the maximum and what the minimum caused by the 
action of the sound waves on the tympan of the transmitter ? 

Ans. That would depend very much upon the material and 
adjustment of the transmitter itself. Perhaps an average amount 
of variation would be two or three ohms. It is difficult, however, 
to measure the actual variation of resistance which occurs with a 
microphone transmitter, and the figures which I give are to be 
regarded as simply an estimate. 

Ci ‘oss-Int. 638. So far as you know, the more you can practically 
vary the resistance of these electrodes by the action of sound waves 
Sqn the tympan of the transmitter, the more you increase the prac- 

. efficiency of the apparatus supposed, that is, the microphone 
asmitter in direct circuit with the magnet receiver. For example, 
ven Prof. Dolbear telephoned between Boston and New York with 
shat apparatus, what must he necessarily bave done so far as con- 
cerns the factors you have named ? 

Ans. Other things remaining the same, the practieai efficiency of 
the microphone transmitter is increased with the increase of the va- 
riation in the resistance between the electrodes by the action of the 
sound waves. I have no knowledge whatever as to tae alleged at- 
tempt of Prof. Dolbear referred to in the second part of your ques- 
tion, and therefore cannot state what he did or did not do. 

| Ve OO TEC ess. | 

Cross-dnt. 64. Now please explain the factors in the primary cir- 
cuit when the microphone transmitter is used in a primary circuit of 
an inductorium, assuming a definite case and giving the length of 
line and the volts and ohms in that case. 

Ans. In the primary circuit we have the following factors: (1) 
the electro- motive force of the b: attery ; (2) the resistance of the 
b: attery ; (3) the resistance of the transmitter; (4) the resistance of 
the we helix of the induction coil and connecting wires, 

The following values may be assumed: (1) 1.5 volts; ; (2) lohm; 
(3) 10 ohms; (4) say $ ohm. 

Cross-Jnt. 65. It is 0a to you, is it not, that the variations in 
current strength are enormously g greater whcre the microphone trans- 
mitter is in the primary circuit of an inductoriutn th: an there can ever 
be practically when that transmitter is in direct circuit with the 
magneto receiver ? 

Ans. The variations are much greater in the majority of practice 
cases, but not necessarily so in all eases. The term “enoermensly ” 
is hardly applicable, since the difference is by no means as great as [ 


‘think it would generally be understood to be if that term were used. 
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Cross-Int. 66. Will you kindly give the figures of the numerator 
and denominator in the cases supposed in the preceding questions 
aud answers, and also give the maximum and minimum denominators 
of the two cases? 

Ans. The figures are as follows, assuming that a steady current is 
flowing through the circuit in each case: In the first case, the cur- 
= 1S _ 1.5 

— TF10F124+25 «48° 
I have for simplicity’s sake considered a, there isolly a ann cell 
in the circuit. 


rent is represented by the equation C = 


Ke 1.9 Rad 
. R ~ 141043, — 11.5 

Assuming that the maximum variation of the microphone resist- 
ance is in each case two ohms, and that the law of Ohm may be 
applied to the cases of maximum and minimum current, we shall 


In the second case, C = 


; , 1.8 
have in the first place for the maximum current, C = a? ; the mini- 
1.5 ' ' 
mum current C -— - and in the second ease for the maximum cur- 
1.9 Ll. 
rent C ~~. and for the minimum current C = 72.5" 


From this it will be seen that in the first case the relation of the 


> © . ° . a - l 
rarlation in resistance to the tutal resistance of the line is —- of that 


resistance or a little over 4 per cent. Whereas, in the second case 


a a : : 
the variation is 3 of the total resistance, or a little over 17 per 


, i :, Bis 
cent, that is, the variation in the second case is only about 4 q times 


that in the first. 

Cross-Int. 67. In the second case, where the microphone trans- 
mitter is in the primary of an induction coil, the electro-motive 
force generated by the secondary coil is enormously greater than 
the electro-motive force of the current in the primary, is it not? 

Ans. The electro-motive force generated in the secondary when 
the microphone is placed in the primary circuit, other things being 
the same, is not dependent upon the electro-motive force of “the bat- 
tery connected with the primary circuit, but upon the variations in 
the strength of the current flowing through the primary circuit. 
The magnitude and rapidity of these variations will, other things 
being the same, determine the electro-motive force at any moment 
in the secondary circuit. Also, the greater the number of con- 
volutions of the secondary coil the greater will be the electro-motive 
force produced by any given variation in the current flowing through 
the primary circuit. 

if the variations are rapid, or if the secondary coil is a long one, 
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Cross-Int. 68. You did not speak of the effect upon the electro- 
motive force generated in the secondary of the resistance in the 
secondary line. Isn’t it clear to you that if the poles of the sec- 
ondary were joined by a short copper wire of large diameter the 
difference of potential of its two poles would be slight ? 

Ans. It is by no means clear to me that that is necessarily the 
case. 

Cross-Int. 69. Please explain your last answer more fully, and 
particularly explain why it is that you think that one pole of the 
generator can have any very great positive charge, and the other 
pole any very great negative charge when they are joined by a short 
copper wire of large diameter. 

Ans. I made no reference whatever in my reply to the last ques- 
tion to positive or negative charges, or to anything beyond the elec- 
tro-motive force at opposite ends of the wire joining the terminals. 

Cross-Int. 70. [don’t get your meaning, unless you mean to 
speak of the maximum electro-motive force capable of being gen- 
erated ina given coil under given conditions. If so, please explain 
how those conditions are effected, if at all, by joining the poles of 
the coil by a short, thick copper wire, or what is substantially the 
same thing, eliminating all external resistance. 

Ans. ‘The amount of electrical charge upon the terminals will, 
other things remaining the same, be much less when the terminals 
are joined by a short and stout copper wire than when this is not the 
case. ‘Chere are a number of variable elements, however, which go 
to determine the effects which do take place under these circum- 
stances. 

Cross-Int. 71. Will you please to point out all the differences 
that you believe to be substantial between these two microphone 
transmitters, — Exhibit Reis Transmitter and Exhibit Dolbear 
Transmitter ? 

Ans. The first instrument is not a microphone transmitter ; the 
second is. I notice the following differences in the working parts 
of the two instruments: The Reis circuit-breaking transmitter has a 
membrane; the Dolbear microphone transmitter has a metallic dia- 
phragm. ‘The electrodes in the Reis transmitter are of platinum ; 
in the Dolbear transmitter of carbon. The upper electrode or 
hopping piece in the Reis transmitter is very light, having small 
inertia resistance, enabling it thereby to more surely break the cir- 
cuit when in operation; the upper or anvil electrode in the Dolbear 
transmitter is heavy,and possesses a large inertia resistance, enabling 
it thereby tu more surely preserve the continuity of the circuit when 
in operation. The Reis transmitter has a large cubical air chamber 
and a long speaking tube; the Dolbear transmitter has a very nar- 
row air chamber and short mouthpiece. The Reis transmitter has 
its electrodes open to the air, although there has apparently been a 
covering glass placed over the electrodes, which glass is now miss- 
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furnished with an induction coil which is not found in the Reis 
transmitter, the microphone being placed in the primary circuit of 
this induction coil; but so far as the cperation of the microphone is 
concerned, this addition need not be considered. 

Cross-Int. 72. Have you any doubt that this apparatus, including 
the box and its contents and connections, which is marked “ Exhibit 
Dolbear Transmitter,” would be a practical instrument asa transmit- 
ter if you should remove the transmitter now in place and substitute 
Exhibit Reis Transmitter in its stead ? 

For greater clearness, I will add, I mean take away the electrodes 
and diaphragm and diaphragm chamber and the speaking tube, which 
you call a mouthpiece, and substitute for them the electrodes and 
diaphragm and diaphragm chamber and the mouthpiece, which you 
call a speaking tube, of the Reis transmitter. 

Ans. Jam very certain that it would not. 

Cross-Int. 73. Have you ever tried the apparatus suggested in 
the last question, and explain whether you feel certain that it would 
not work at all or that it would not work so well as the instrument 
marked “ Dolbear Transmitter ”’? 

Ans. Ihave never tried the specific apparatus mentioned in the 
last question, but from my knowledge of the Reis transmitter I am 
certain that it would not be practically available as a microphone 
transmitter. IJ do not assert that it would be absolutely impossible 
to transmit articulate speech by means of it under peculiarly favor- 
able conditions and with skilled operators at both the transmitting 
and ‘receiving instruments, but such transmission would involve the 
greatest care lest the instrument, in spite of the operator, should 
work as the inventor, Reis, intended to have it operate, and practi- 
cally did operate it, in which case, of course, articulate speech would 
not be transmitted. 

Cross-Int. 74. Do you not see a plain distinction between the appa- 
ratus as manufactured and described and pictured by Reis and others 
and the explanation of Reis and others as to how that apparatus was 
intended to work; that is, their ¢heory as to how it did work ? 

Ans. If I understand the question correctly, [ am asked if I do 
not see a difference between the apparatus itself and the views of 
the inventor as to its mode of operation. With this understanding, 
my reply is in the afirmative. 

Cross-Int. 75. It seems to me guite clear from all the publica- 
tions which I have read, taking them as a whole, that the Reis ap- 
paratus as used by Reis and others before 1870 did occasionally 
transmit vocal and other sounds by producing electrical undulations 
similar in form to the air vibrations accompanying the said vocal and 
other sounds. Don’t you think it likely that it did? I mean the 
Reis transmitter in direct circuit with the Reis receiver, knitting- 
needle pattern, or the Reis-Legat pattern. 

[ Complainants object to substituting anybody's theory of probabil- 
ities for the statements in the publications put in evidence. | 

Ans. ‘The statements in the various Reis publications do not seem 
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to me to make it at all clear that the Reis apparatus performed any 
such operation as that indicated in your question. 

I do not deny the possibility that in spite of the endeavors of 
Reis to prevent it, the circuit may sometimes have remained un- 
broken and perhaps some sounds have been transmitted by the pro- 
duction of electrical undulations. I do not believe, however, that 
proper articulate specch was ever transmitted by the instrument prior 
to the invention of Mr. Bell’s method. 

Cross-Int. 76. I think we agree substantially, but I think you 
put too much emphasis on the sounds loud enough to break the cir- 
cuit. Now, please answer my question, Ne. 75, bearing in mind 
that I have in my mind those instances in which the sounds acting 
upon the tympan of the trausmitter did not break the current. 

[| Complainants request the defendants’ counsel to point out the in- 
stances referred to, if any such are named in the Reis publications. 

Defendants’ counse! thereupon adds to the question the following : | 

I mean every instance in which the two instruments are in circuit 
together, and vocal or other sounds, such as the sounds sometimes 
called extraneous noises in the room, talking and laughing going on 
in the room where the instrument was, and all other sounds acting 
upon the transmitter without breaking the current, and as one 
special example which I happen to recollect now, the reproduction 
of tones of various Instruments, spoken of in Reis’s lecture, page 
542. 

[ Complainants request defendants to point out the passage, if 
any such there be, where it is stated that the extraneous sounds 
referred to as made at the transmitting station produced by means of 
the apparatus any sound heard by the person listening atthe receiver. 

Defendants’ counsel again adds to the question :) 

I don’t ask you whether you think it likely that any one was lis- 
tening at the receiver or not, because I don’t care anything about 
that. I want your attention brought to the electrical undulations in 
the circuit whenever the tympan of the transmitter was set in vibra- 
tion by sounds not loud enough to break the current, and I do not 
wish you to limit the word “transmit” in that question so that it will 
necessarily imply that any one was listening at the receiver, or even 
that the conditions were such that sounds could have been heard 
had any one been listening; but I do beg you to consider the ques- 
tion as to the electrical undulations similar in form to the air vibra- 
tions accompanying the said vocal and otber sounds. 

Ans. It seems to me that your question really asks me to state 
what, on theoretical grounds, might be expected to occur if the 
electrodes acted upon by extraneous sounds or otherwise did not 
part contact. Under those circumstances, theoretically, at least, as 
I] have already said in my answer to the fiftieth cross-int., such 
minute electrical undulations might be formed. 

[-Adjourned. | 
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Or 


Boston, June 11, 1883. 


Cross-Int. 77. I do not understand the word “ minute” as used 
in your last answer, unless you mean currents of little strength. 
Please explain. 

Ans. I mean undulatory variations of little strength in the cur- 
rent. 

Yross-Int. 78. Can you illustrate in any way the strength of the 
electrical undulations similar in form to the vibrations of the air 
accompanying the vocal or other sounds acting upon the tympan of 
the Reis transmitter as compared with their strength in Bell’s ’7o 
patent, and also as compared with their strength when two magnet 
receivers of modern form are in circuit without a battery, one of them 
being used as a transmitter, and also as compared with their strength 
in the commercial telephone, by which I mean the one now generally 
used, with a microphone transmitter and battery in the primary and 
a magnet receiver in the secondary ? 

Ans. It is impossible to give any numerical estimate of the rel- 
ative strength of the electrical undulations in the different cases 
referred to, as reliable experiments are totally wanting. It is evi- 
dent, however, from the effects on the ear of a listener at the receiv- 
ing instrument when the Reis transmitter is spoken into in such a 
way as to prevent the circuit from being broken, and so to act as a 
microphone rather than a circuit breaker, that the undulations are 
much smaller than when the same strength of voice is used with the 
instrument shown in Fig. 7 of the Bell patent, No. 174 465, or the 
ordinary magneto or the commercial telephone. I do not think, how- 
ever, that mere difference of loudness is the only cause of the 
indistinetness of sounds produced by the Reis transmitter and 
receiver when operated as described. The electrical undulations 
which are produced when the transmitter is spoken into with such 
strength as to be just short of breaking the contact are, I think, very 
imperfect in form as well as minute. 

Cross-[nt. 79. In your affidavit you speak of diagram Fig. 1 and 
diagram Fig. 4, especially on page 23. Please state the resistance of 
the secondary coil when you used the arrangement shown in Fig. 4, 
as described in your affidavit, and found the transmission as good as 
in No. 1. 

Ans. As nearly as I can recollect, the secondary used had a re- 
sistance of about four thousand ohms. I think it very possible that 
I may also have used a coil whose secondary had a resistance of 
nearly six thousand ohms, as I used such a coil in some of these ex- 
periments. 

Cross- Int. 80. Was the comparison on page 23 between the ar- 
rangement shown in Fig. 4 and that shown in Fig. 1 when the very 
large coil, that is, of four thousand or six thousand ohms was used 
in both Fig. 1 and Fig. 4, or was the coil in Fig. 1 adapted to the 
helix of the receiver ? 


Ans. In these comparative experiments the same coil was used f 
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Cross-Int. 81. Then in Fig. 1 did you have a special receiver 
whose coil had somewhere near four thousand or six thousand ohms’ 
resistance ? 

Ans. 1 used the ordinary receiver, which had a resistance of about 
seventy-five ohms. 

Cross-Int. 82. Then it is mathematically certain, is it not, that 
the arrangement shown in Fig. 1 with a four-thousand or six-thou- 
sand ohm secondary and a seventy-five ohm receiver was very much 
less efficient than if the secondary coil had had seventy-five ohms 
instead of four thousand or six thousand, — assuming, as I do, that 
the line wire was of very little resistance, say less than ten ohms? 

Ans. Not at all. Undoubtedly the efficiency of the current with 
a high-resistance coil and low-resistance receiver is less than if a high- 
resistance receiver was used. If, however, we make use of the same re- 
ceiver and increase the number of convolutions of the secondary helix, 
thus increasing the resistance of the secondary helix, the current 
throughout the whole circuit will be increased. It is clear that this 
must follow, since we have increased the electro-motive force in very 
nearly the same ratio as we have increased the resistance of the second- 
ary coil; but the resistance of the whole circuit is not increased pro- 
portionately, so that we have a greater electro-motive force in the cir- 
cuit, but not a proportionally greater resistance. The effect upon the 
ear in the two cases would not, however, be very marked. It is gen- 
erally quite surprising to one who is not practically familiar with the 
subject to find how slight a variation in the loudness of a telephone 
ensues, even when there are very great variations in the relative re- 
sistances of the receiver and the secondary helix of the induction coil. 

The sound produced with the arrangement in Fig. 4 was probably 
somewhat less loud than with the arrangement shown in Fig. 1, but 
not sufficiently so to have led me to make any particular note of it 
at the time, although my notes were very full and intended to 
include every point which I noticed. I have repeatedly performed 
the same experiment since, with low-resistance secondary coils, and 
have always obtained clear, distinct and intelligible speech. 

Cross- Int. 83. You agree with me, if I understand you, that the 
best results are obtained in the arrangement shown in Fig. 1, where 
the secondary coil is adapted to the line and helix of the receiver by 
making the resistance of the former equal to the sum of the latter. 

Secondly, that the efficiency of the current strength was a frac- 
tion only when the four-thousand or six-thousand secondary was 
used with a seventy-five ohm receiver of what it was when the 
proper coil was used with a seventy-five ohm receiver. 

And, thirdly, that the current strength in the arrangement show in 
Fig. 4 was excessively minute as compared with that when the proper 
secondary coil was used with a seventy-five ohm receiver, or even 
as compared with that when a high-resistance coil was used witha 
seventy-five ohm receiver. 

If vou don’t agree with me as to my qualifving phrases (which van 


518 EVIDENCE FOR COMPLAINANTS IN REPLY. 


the complainants’ side), please illustrate numerically, if you can, 
the current strength in the three cases. 

Ans. It is customary to give the secondary coil a resistance ap- 
proximately equal to the sum of the resistances of the line and helix 
of the receiver. As I have already indicate 1, however, this ratio 
can be very widely departed from without producing any very per- 
ceptible effect upon the ear. The acoustic effect is not in any way 
proportional to the electrical currents, since, as is well known, the 
effect upon the ear is not proportional to the mechanical energy of 
the air vibrations acting upon it. 

The current strength with the high-resistance coil and seventy-five 
ohm receiver was, as I have stated, greater than if a low-resistance 
coil had been used. 

The current strength in the arrangement in Fig. 4 was not, so far 
as could be perceived by the ear, from the sound produced in the 
magneto receiver, very much less than when the arrangement of Fig. 
l was used. It is always exceedingly difficult to make any numerical 
estimate of the loudness of different sounds, and, as I have stated, 
my notes taken at the time make no allusion to any difference. <As 
the experiments were made nearly a year and a half ago, I do not 
of course carry a distinct recollection regarding the matter. I do 
recollect distinctly, however, that the articulation obtained with the 
arrangement in Fig. 4 was at least loud enough to be efficient for 
practical purposes,—was perfectly clear and distinct. Thisresult was 
exactly what I expected to get, since the capacity of the human body 
with which the terminal of the magneto-receiver was connected is 
quite considerable. 

Cross-Jnt. 84. You appear to me to assume that the resistance of 
each convolution of the 4,000 or 6,000 ohm coil was the same as that 
of any other convolution and also that the electro-motive force gener- 
ated by each convolution was as great as that generated by any other 
convolution: is it not clear that this assumption is purely theoretical, 
and that the effect is that some of the coils give a maximum electro- 
motive force and a minimum resistance, while others give less 
electro-motive force and more resistance, and others still less electro- 
motive force and still more resistance, until you come to those 
which, in the 4,000 or 6,000 ohm coil spoken of, give the maximum 
resistance and the minimum electro-motive force, so that as a matter 
of fact a limit is very soon reached in building secondary coils where 
every convolution diminishes slightly rather than increases the cur- 
rent strength ? 

To make it clearer, I will add an example: is it not true that a low- 
resistance secondary coil having each of its convolutions arranged to 
the best advantage possible will generate greater current strength 
than any high-resistance coil such as you used in the arrangement, 
Fig. 1 and Fig. 4? 

Ans. It is undoubtedly true that if, keeping the length of the axis 
oi the coil the same, successive convolutions of wire were added, a 
limit would be reached as you suggest; but, as a matter of fact, the 
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length of the induction coil is alw: ays increased with the number of 
whorls of the helix used, it being customary to build all large coils 
in similar sections, each section consisting of a flat disk-sh: aped- bobbin 
placed upon the soft-iron core of the induction coil. If, say, ten of 


these bobbins were used, both the electro-motive force and the resist- 


ance of the coil would be ten times as great. 

If we compare, however, a small coil, like that of a Blake trans- 
mitter, with such high-resistance coils as I used in the experiments 
referred to, I think “that the current through the seventy-five ohm 
receiver is necessarily greater with the large coil than with the small 
coil, since, as a matter of actual fact, the large coil gives so high an 
electro-motive force as to be capable of throwing a spark through an 
inch and a half-of air, while the coil of the Blake transmitter will not 
produce sufficient electro-motive force to throw a spurk through 
more than a very minute thickness of air. 

The electro-motive force with a large coil is, therefore, enor- 
mously greater than with a small one. 

Now, if we replace the air resistance in each case by that of the 
resistance of the magneto receiyer of seventy-five ohms, the differ- 
ence of potential produced between the two terminals of a coil being 
still much greater in the large coil than in the small coil will give a 
stronger current through the external resistance. In this considera- 
tion I have not taken into account differences depending upon varia- 
tions in the time requisite to produce current variations in the coils, 
which circumstance may have a very important effect upon the results 
obtained with different receivers and cvils of different resistances. 

[ Voon recess. | 

Cross-Int. 85. I think you confuse electro-motive force and cur- 
rent strength in a part of your last answer; and also that you con- 
fuse the different bobbins m: aking up a large coil with the different 
convolutions making up each bobbin ; and also that you are speaking 
theoretically, merely, when you say ‘that ten bobbins will give ten 
times the electro-motive force of one bobbin, and therefore I ask 
you, is not the current strength precisely the same with one volt 
electro-motive force and one ohm resistant as with one hundrd 
volts electro-motive force and one hundred ohms’ resistance, or one 
million volts electro-motive force and one million ohms’ resistance ? 
Secondly, is it not true that the innermost convolution of each bob- 
bin generate greater electro-motive force and offers less resistance 
than any convolution farther away from the axis of the core? And, 
thirdly, is it not true that that bobbin nearest the pole of the core 
generates a greater electro-motive force than any other bobbin in the. 
‘ase of the ten bobbins supposed by you? 

Ans. Ido not think that there is any confusion of ideas in the 
reply whichI made to your last question. My reply is, of course, 
incomplete, for the reason that I cannot make it complete without 


writing what will be virtually a disquisition on electro dynamies, 
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able limit of time and space, the assumptions made are such that I 
must answer “ theoretically” and incompletely, as the questions 
themselves omit to take into account a great many elements which 
must necessarily be taken into account in any thorough considera- 
tion of the subject. In reply to the first of your questions, for 
steady currents the current strength is precisely the same when the 
electro-motive force is one volt and the total resistance in the circuit | 
is one ohm as when both the total resistance and the total electro- 4 
motive force are multiplied by 100 or 1,000,000. 

Second. The innermost convolution of each bobbin offers less 
resistance than any convolution farther away from the axis of the 
core, but it does not necessarily generate greater electro-motive 
force, although the electro-motive force generated in any given unit 
of length of the convolution diminishes as that convolution is farther 
away from the axis. 

Third. The bobbin nearest the pole of the core probably does . 
generate a somewhat greater electro-motive force than the middle 
bobbin upon the core. I do not see, however, that any of the con- 
siderations mentioned in this question affect the truth of the state- 
ments which I have made in my replies to your preceding questions. 

Cross-Int. 86. Ihave been taught that a simple convolution ar- 
ranged in the best possible practical relation to the core will generate , 
a greater current strength than any other number of convolutions. 

Do you dispute this, using the term “current strength ” as the f 
quotient obtained by dividing the electro-motive force by the resist- 

ance, and leaving out of view the fact that certain electro-motive 

force is necessary for certain uses and fatal for certain other uses ? 

Ans. The question is not perfectly clear. If there is any resist- 
ance in the circuit other than that of the convolution itself, your 


supposition is certainly untrue; if there is no resistance other than 4 
the convolution itself, your supposition is a truism. 
Cross-Int. 87. Have you ever had any practical experience in ¥ 


the construction of electrical apparatus or in the management of such 
apparatus, or in putting up circuits for use with such apparatus ; or 
is your knowledge wholly that derived from study and experimental 
research ? 

Ans. I do not quite understand the question. I have not had 
occasion to spend a great deal of my time in the mechanical work of 
putting up circuits or construction with my own hands of very many 
pieces of electrical apparatus. My knowledge of electrical appa- 
ratus is not by any means confined to what are ordinarily known as 4 
instruments for research, especially in connection with telephony, 4 
since I have been familiar with that subject from its beginnings, and 
have been conversant with the whole subject, both in its theoretical 
and practical aspects. 

OCross-Int. 88. You have doubtless heard very loud talk from a 

seeiieaeeetl magneto-receiver, have you not? 
Ans. I have. Kew" 
Cross-Int. 89. And you are aware that that very loud talk was t, 
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because of very great current strength flowing through the helix of 
the receiver, are you not? 

Ans. It was because of very great variations in current strength. 

Cross-Int. 90. You are also aware, are you not, that in order to 
make a magnet receiver speak loud enough to be heard as you now 
hear my voice, that is, over all extraneous sounds and several yards 
away from your ear, very much greater variations in current strength 
are necessary than can be obtained in the present commercial 
telephone ? 

Ans. Tam. 

Oross. Int. 91. You have, in your answers to Cross-Ints. 43 and 
71, pointed out all the differences that you believed substantial 
between Exhibit Reis Transmitter and Exhibit Blake Transmitter, 
and all the differences between Exhibit Reis Transmitter and Exhibit 
Dolbear Transmitter: will you now tell which of the differences 
you find described, suggested, or in any way hinted at, in either of 
the Bell patents in suit? 

Ans. The differences which I have pointed out were, of course, 
simply differences in the mechanical construction of the various 
parts of the apparatus. Neither of the specitic forms of transmitter 
shown in the exhibits is described in either of the Bell patents, and, 
therefore, I do not find that any of the specific differences which | 
have pointed out are mentioned there. It is evident, however, from 
the construction of the exhibits referred to, that the Dolbear trans- 
mitter is intended to be operated according to the manner described 
in the fifth claim of that patent, while the Reis transmitter is not 
adapted to be operated according to that manner. 

Cross-Int. 92. You have used the word “method” in your affi- 
davit, and I believe in some places in this depo-ition, and in your 
last answer you use the word “manner,” and your use of those 
terms seems to me very peculiar: do you think that causing elec- 
trical undulations similar in form to the air vibrations accompanying 
certain vocal and other sounds is 2 “ method” of transmitting vocal 
or other sounds telegraphically or a “manner” of transmitting 
vocal or other sounds telegraphically ? 

Ans. Ido. 

Cross-Int. 93. Is it physically possible to transmit sounds, in the 
sense in which you have used that term, by means of electrical 
energy differing widely in form from the form of the air waves which, 
when acting on the ear, give rise to such sounds ? 

Ais. If Ll understand the question, I am asked if it is physically 
possible to transmit sounds with all their characteristics, except by 
producing electrical undulations similar in form to the sound waves 
which produce them. Understanding the question in this sense, my 
reply is that I do not consider it possible to transmit sounds with 
all their characteristics, except by producing such electrical undula- 


tions. 
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opinion, as if I had asked you whether it were possible or not for 
any agent to do work for which it is not fitted ? 
Ans. No. 
Cross-Int. 95. If I should speak to a pane of glass mounted in 
close proximity to one face of an insulated cube af metal, with an _ 
insulated wire, say, a few feet long or longer, with one of its ends 
in electrical contact with the insulated cube, and the insulated cube 
and its wire were electrified or charged with electricity, a thin air 
space existing between the pane of glass and that side of the electri- 
fied cube with which it is parallel, and to which it is ne: ivest, would I 
not cause e!ectrical undulations similar in form to the air vibrations 
accompanying the vocal sounds made by me in speaking? 
Ans. I could answer your question with much more certainty as r 
to what would certainly be the effect produced if I had the knowl- 
edge ‘given by experiment to guide me than it is possible for me 
to do with nothing but your supposition before me. o 
Cross-Int. 96. Can you not seea plain distinction between neces- 
sary conditions under which all must work who desire to accomplish 
a certain end and a method of accomplishing that end capable of 
being put into practical use at the benefit or convenience of the com- 
munity ; and have you not in your affidavit, and in many places in 
this deposition, used the terms “method” and “manner” to mean 
both of these things ? 
Ans. Of course I see clearly that logically a distinction such as _ 
you make in your question can be entertained. There is always m 
a distinction between a physical law and a process based upon that Ed 
Jaw. Ihave frequently in my affidavits and deposition spoken of * 
the “method” of transmitting speech invented by Mr. Bell. 
Whether or not I have used the term “ method” in different senses 
I can easily explain if any specific passages are pointed out to me. | 
Cross-Ini. 97. Is it not clear to you that if any one shall invent a -_ 
mcthod of and an apparatus for transmitting light telegraphically he , 
must necessarily cause the energy of light fo set up electrical undu- 
Jations similar in form to the light energy ? 
Ans. No. | 
Cross-Int. 98. If I understand your view of this case, it is enough “ 
for you to know that vocal or other sounds have been transmitted 
tel graphically to enable you to form a positive opinion that the 
method employed to accomplish that end is substantially the same as 


that method described in Bell’s patent of ’76, and that all inquiry . 
as to the »pparatus used and its mode of operation is entirely super- , 
flucus, unless, indeed, it be to confirm the opinion you have already ¢ 
formed: am [ right? , 


Ans. It does not seem to me possible, as I have already said, to 
transmit articulate speech, or other sounds, with all their character- 
istics, except by the employment of the method invented by Mr. Bell, 
and I should therefore naturally and confidently expect, if I knew 
that such sounds had been transmitted telegraphically, to find that , 
his method had been followed. 
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Cross-Int. 984. Ido not clearly understand your affidavits as to the 
use of currents in the Dolbear method. Do you agree with me that 
it is physically impossible for electric currents. to have any effect 
whatever upon the Dolbear receiver, and also that it is physically 
impossible to operate the magnet receiver without electric currents. 

Ans. Ido not. 

Cross-Int. 99. In the Dolbear method, is not the energy of the 
air waves used to control electrodes of a very short circuit of very 
little resistance, except that produced by the varying contact of the 
electrodes? 

Ans. I do not understand exactly the nature of the distinction 
drawn in your question between what is styled the “ Dolbear Method” 
and the specific methods of varying the resistance which are in very 
common use with all microphone transmitters when an induction coil 
is connected with them. The transmitter used by Prof. Dolbear, 
like the Blake transmitter as commonly used, has a primary circuit 
of low resistance, containing a microphone and battery. 

Cross-Jnt. 100. Is there any description, suggestion or hint in 
either of the Bell patents of, first, any action of air waves upon an 
electrode, or, second, of any circuit only a few feet in length, or 
third, of any inductorium consisting of two helices, one in the 
primary and one in the secondary ¢ 

Ans. In the Bell patent No. 174,465, statements are made re- 
garding the production of electrical undulations produced by a con- 
ducting wire electrode more or less deeply immersed in a liquid, 
and the statements of the patent are such as readily suggest the 
use of such a transmitter for the transmission of articulate speech. 
Nothing is said in the patents, as far as I notice, whether the cir- 
cuitis long or short, and it must have been evident to Mr. Bell 
that his method was just as applicable to a short circuit as to a 
long one. Mr. Bell mentions the induction coil in his first patent, 
but without any reference to its use in connection with the tele- 
phone. 

Cross-Int. 101. Ido not think you have answered the first part 
of my question, as Iam unable to see anything in Bell’s patent of 
1876 intimating or hinting at the vibrating of the conducting wire 
in mercury by the energy of air waves. Please answer that part 
of the question again with this explanation. 

Ans. Mr. Bell does not specifically and in terms refer to the vibra- 
tion of a conducting wire electrode by air waves. He does, however, 
describe the vibration of such a wire as one method of producing 
electrical undulations, and it seems to me that, taking this statement 
in connection with the construction and operation of the apparatus 
shown in Fig. 7, an intimation is given which is sufficient to 
lead any one possessing a knowledge of electricity and acoustics to 


see that such an apparatus might be substituted for the transmitter 


shown in Fig. 7; and, as a matter of fact, such an apparatus was con- 
structed bv i’rof. beil. 
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Boston, June 13, 1883. 


Oross-Int. 102. Is it your opinion that there is anything what- 
ever in either of the Bell patents suggesting or hinting at the em- 
ployment of a continuous voltaic current varied in strength by the 
energy of sound waves as a means of producing a series of vibratory 
currents ? , 

Ans. In my answers to the last two questions I have stated that 
it seems to me that Mr. Bell indicates a means of producing a series 
of vibratory currents by the employment of a continuous voltaic cur- 
rent varied in strength hy the energy of sound waves. Also the 
apparatus shown in Fig. 7 in the first Bell patent makes use of a 
continuous voltaic current, in which vibrations are set up by means 
of the energy of sound waves. 

Oross-Int. 103. There is a continuous voltaic current indicated 
in Figs. 5, 6 and 7 of the Bell patent of 1876, but it is perfectly 
certain, isn’t it, in Figs. 5 and 6, that the voltaic current is not in- 
tended to be altered by the energy of sound waves, and is intended 
to be altered by a blow upon the tuning fork of the transmitter or by 
setting that tuning fork in vibration in some other way than by the 
energy of sound waves? Do you assent to this? 

Ans. The reeds shown in Figs. 5 and 6 may be set in vibration 
in various ways, —as by plucking with the finger, or by striking, or 
by wind. It is possible to set them into vibration by the energy of 
certain sound waves, though they are not well adapted to be set into 
vibration:in this manner, and the tuned reeds could at best respond 
only to a very few different notes. 

Cross-Int. 104. Does not the voltaic current in Figs. 5, 6 and 
7 remain constant so far as the battery produces a constant current ? 
aud is it not entirely clear that the vibratory non-voltaic currents 
produced by the motion of the armature towards the magnet are in 
one direction, while those produced by the motion of the armature 
away from the magnet are in the other direction? In brief, that 
neither of the Figs. 5, 6 or 7 shows a continuous voltaic current 
varied by the energy of sound waves, but that all three of them show 
a continuous voltaic current practically constant with a series of vi- 
bratory non-voltaic currents in the same circuit produced by the 
motions of the armature ? 

Ans. The function of the battery in Figs. 5, 6 and 7 is to polarize 
or render magnetic cores of the electro-magnets. Your supposition, 
) with regard to the direction of induced currents produced by the 
: motion of the armature is correct. The current moving through 
i the whole circuit is not a practically constant current, but a current 
which continually flows in a given direction, dependent upon the 
mode of connection of the battery with the circuit, which current sus- 
tains periodical variations in strength in correspondence with the 
motions of the armature of the transmitting instrument. The varia- 
tions in current strength are evidently proportional to the velocity 
of the armature oi the transmitter at any moment. We may con- 
sider the actual current produced as being equal to the algebraic 
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sum of the positive current produced by the batterys and the posi- 
tive and negative currents produced by the vibration of the armature 
of the transmitter. The vibrations of the armature in Fig. 7 are pro- 
duced by the energy of sound waves, and in the sense in which I 
understood your one hundred and second question there is here 
described a mode of varying the strength of a continuous voltaic 
current by the energy of sound waves. The mole in which the 
energy of sound waves is made to vary the energy of the current in 
the voltaic circuit is by varying one of the sources of electro motive 
force present in that circuit. 

In the sense which [ have indicated in my answer, we may 
consider the current produced by the battery as practically constant, 
existing simultaneously in the line wire with other currents pro- 
duced by the motions of the armature. As a matter of fact, consi- 
ering the current produced by the battery at various instants of time, 
that current is not constant, since the induced currents themselves, 
in prssing through the battery, cause its action to vary from instant 
to instant, although the average strength of the current produced by 
the battery may remain the same as if the induced currents were 
absent. 

Cross-dnt. 105. Do you think that induced currents produced 
by motion of an armature towards and from a magnet are voltaic 
currents ? 

Ans. That depends altogether upon the sense in which you use 
that term. The term “ voltaic current,” as generally used, is applied 
to a current produced by an ordinary voltaic battery. I think that 
where there exists in the same circuit as in that of Fig. 7 a strong 
current produced by a voltaic battery and a series of weak currents 
produced by induction, one might for the sake of brevity speak of 
the total current in the circuit as a varying voltaic current, though 
this use of language would perhaps be somewhat loose. 

Cross- Int. 106. Bell speaks, in the 1876 patent, of sundrv 
methods for producing undulatory currents: (1.) A wire through 
which a continuous current is passing caused to vibrate in the neigh- 
borhood of another wire. (2.) A cylinder with bar magnets rotat- 
ing in front of an electro-magnet. (3.) Bringing the elements of 
a battery nearer together or farther apart. (4.) Immersing the 
conducting wire more or less in mercury or other liquid. (5.) Im- 
mersing the elements of the battery more or less in the liquid of the 
battery. Do you helieve that there is anything whatever in the 
patent of 1876 suggesting or even hinting at the use of the energy 
of sound waves in either of these methods? I am aware that you 
have already partially answered this question in the affirmative, but 
I desire to put it all in one question so as to force upon your atten- 
tion my view of the matter, which is that it is absurd to suppose 
that Bell had ever so much as even imagined the use of the energy 
of sound waves, so far as his 1876 patent enlightens us, except to 
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very different from that which you have stated to be your own. It 
seems to me that it would be strange, not to say absolutely absurd, 
to imagine that a man who had invented a method of transmission of 
vocal or other sounds telegraphically, as described in the pa‘ent, and 
who, realizing fully the various difficulties of an experimental nature 
which lay in the way to a practical solution of the question, saw 
clearly that undulatory currents must of necessity be used for the 
purpose of transmitting speech, and who had described various ways 
of producing electrical undulations, should not have seen, for ex- 
ample, that by the substitution for the armature and electro-magnet 
in the transmitter in Fig. 7 of a conducting wire attached to the 
membrane (placed horizontally) and dipping into a cup of conducting 
liquid, he could realize in theory, at least, a speaking telephone trans- 
mitter, by means of which the energy of sound waves could be used 
to produce electrical undulations. 

Cross-Int. 107. I do not think that you have answered my ques- 
tion. Please reconsider it. 

Ans. With regard to whet the patent says on the subject, it 
seems to me that we have these various means described as general 
modes of producing electrical undulations ina continuous voltaic 
current. The patentee, havirg made these statements of the various 
ways in which such undulations can be produced, then goes on to say 
that in illustration of the method of creating electrical undulations, 
he will show and describe one form of apparatus for producing the 
effect. He then describes the specific forms of apparatus shown in 
Figs. 5, 6 and 7. Ido not see that the fact that the specific form 
of speaking telephone which he describes makes use of the undula- 
tions caused in the voltaic current by the vibration of a body capable 
of inductive action limits him or any one else making use of the 
patent to this specific form of apparatus. 

It seems to me that from what is said in the patent in view of the 
state of electrical and acoustical knowledge in 1876, any competent 
person would have seen that unless mechanical difficulties prevented, 
the additional methods pointed out by Mr. Bell for varying the 
strength of the current might any of them be used as alternative 
methods in the construction of a speaking telephone transmitter. 

Cross-Int. 108. Take now the case of the cylinder with its bar 
magnets. Isn’t it absurd to suppose that Mr. Bell intended to have 
that cylinder rotated by the energy of sound waves? 

Ans. I do not suppose that Mr. Bell intended to rotate or 
vibrate such a cylinder by the energy of sound waves. He proba- 
bly referred to it asa simple illustration of the production of such 
acurrent in well-known apparatus. Any competent person would 
see that though a cylinder with bar magnets might possibly be made 
to furm the transmitter of a speaking telephone, yet that such a 
device would be an impractical one, so far as efficiency was.con- 
cerned. It is quite the contrary, however, with some of the other 
devices suggested in the patent. el oe 

Cross-Int. 109. Isn’t italso absurd to endeavor to make a trans- 
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mitter by vibrating the conducting wire in mercury by energy of 
air waves? 

Ans. Quite the contrary. Very good transmitters have been 
made by vibrating the conducting rod or wirein mercury. 

Cross-Int. 110. What was the rod or wire referred to made of? 

Ans. In one form, which I have in mind, a little rod of carbon 
was used. 

Oross-Int. 111. Ihave got the idea from your present deposition 
that you think that the Dolbear method infringes the Bell patent of 
‘76 because of the use of a voltaic current with the transmitter. 
Am [| right about that ? 

Ans. Ido not recollect at what place in my deposition I have 
made any allusion to the legal matter «7 infringement, or where I 
have said that the chief similarity he’ een the mode of operation of 
the Dolbear apparatus and the Bell. pparatus is that they both use a 
voltaic current with the transmitter, although they unquestionably 
do have this similarity. I do not know that I fully understand the 
question, but I certainly do not think that if Prof. Dolbear was to 
substitute a thermo-electric battery, or if possible, a perfectly 
steady current from a dynamo machine for the voltaic battery in his 
apparatus, that this would in any way affect the substantial similari- 
ties which I have explained to exist between the apparatus and 
method of the Beil patent, and the apparatus and method used by 
Prof. Dolbear. 

Oross-Int. 112. Do you agree with me that the electrical undu- 
lations in the secondary coil and the line and the plates of the 
receiver in the Dolbear apparatus are radically different from any- 
thing described, suggested or even hinted at in either of the Bell 
patents in suit? 

Ans. Ido not; on the contrary, I know that the nature of the 
electrical undulations in the coil and the line wire in the Dolbear 
apparatus is the same as, and can in no way be distinguished from 
the nature of the electiical undulations in the magnet coils and the 
line wire of the Bell apparatus of Fig. 7. In the fifth claim of the 
first Bell patent no specific kind of electrical undulations are re- 
ferred to, as I have already said, on p. 13 of my affidavit in reply. 
The only essential thing is that the electrical undulations shall be 
similar in form to the sound waves producing them. 

Oross-Int. 113. You have pointed out that the general laws of 
attraction are true of both the Bell and Dolbear receivers. Is not 
the attraction of gravitation also inversely as the square of the dis- 
tance? | ! 

Ans. The mutual attraction of two gravitating particles is in- 
versely as the square of the distance between them, and directly as 
the product of their masses. 

Cross-Jnt. 114. In your affidavit something is said about the 
practical use of varintions ef chargeore'ectrical attraction, especially 
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currents of electricity, or what is called in Bell’s *¢6 patent 
dynamical electricity, and in which the effects were produced by the 
flowing of the current through a helix to produce magnetic effect, or 
an electrolytic compound to produce chemical effects, or a conductor 
to produce heat effects, or animal tissue for physiological effects? I 
quote my question mainly from the affidavit of Prof. Trowbridge, 
which please consider, and if you differ from any of his statements, 
please state wherein. 

| Complainants object that the word “ dynamical” is used by Mr. Bell 
in his patent to express that the armature is to be of a material which 
would serve to produce electrical effects as an inducing armature or 
core in a dynamo machine, and that the question atlributes to it an 
entirely different meaning. | 

Ans. I have mentioned in my affidavits certain forms of apparatus 
which do not make use of a current of electricity flowing through 
the helix, or producing effects in the ways which you have specified. 
Among these the use of condensers operated by varying charges of 
electricity in connection with sub-main telegraphy is of the widest 
application and utmost value. As another instance, I will mention 
Mr. Varley’s musical telegraph, patented in 1870, which is a practi- 
cally operative apparatus. I had, among other forms of app:ratus, 
both of these in mind when making my first affidavit, and I have 
referred to them specifically in my later affidavit. 

| Adjourned. | 

Boston, June 14, 1883. 

Cross-Jnt. 115. Please answer again Cross-Int. 102, and to make 
the question clearer than it seems to have been to you, I will state 
that it refers to the primary current used in the commercial tele- 
phones, and the vibratory induced currents produced by variations 
in the magnetic energy of the transmitter core in such telephones. 

Ans. There is in neither of the Bell patents any reference to the 
use of an induction coil in connection with the telephone. 

Cross-/nt. 116. Your answer is limited to apparatus, while I 
meant my question to include both method and apparatus. I will 
therefore repeat my question in a more limited form, as follows : 
Is that method of transmitting speech which consists in transforming 
the energy of air waves into variations of resistance of a voltaic 
circuit and thereby into variations of current in thit circuit, trans- 
forming those current variations into magnetic variations and those 
into variations of current strength, and the-e latter into magnetic 
variations, described, suggested or in any way hinted at in either of 
the Bell patents in suit ? 

Ans. The specific way of using the method invented by Mr. Bell 
stated in your yuestion is not referred to in the Bell patents. The 
use of an induction coil in connection with the transmission of signals 
by circuit-breaking apparatus was, however, well known at the date 
vi the patent. | 

Cross-Int. 117. It seems to me that the way of accomplishing a 
certain end, the manner of accomplishing a certain end, the method 
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of accomplishing a certain end, and the process, mode or system by 
which a certain end is accomplished are for all practical purposes 
synonymous terms. Do you agree with me as to this? If not, do 
you thiuk the success of the complainants in this case depends in any 
wiy upon the careful selection of terms? 

Ans. Some of the terms that you have mentioned may often be 
used with propriety as synonymous, but I do not think they are 
always synonymous. I suppose that the success of complainants in 
this case must depend upon the validity of their claims rather than 
upon any particular nomenclature which they may adopt. So far as 
I am concerned asa witness I have simply erdeavored to choose such 
terms and to use such language as should make the meaning of my 
statements clear and free from liability to be misunderstood. 

Cross-Int. 118. It seems to me very clear from Bell’s 1876 
patent that the method of transmitting sounds telegraphically there- 
in described consists essentially in the following steps: (1) Trans- 
forming the energy of sound waves into magnetic energy; (2) that 
into vibratory electric currents ; (3) and those into mignetic energy, 
and by that producing sound waves which are as like the first as the 
perfection of the transformations admit of; that is to say, if all the 
energy of the initial sound waves be transformed without waste into 
magnetic energy, and so on, each transformation being complete 
and without waste, then the transmission would be perfect. Do 
you agree with me as to this? 

Ans. I donot. Mr. Bell’s claim is for both method and appa- 
ratus for transmitting vocal or other sounds telegraphically by 
causing electrical undulations similar in form to the vibrations of 
air accompanying the said vocal or other sounds. Inu his reference 
to the particular form of apparatus in which occurs the successive 
series of operations referred to in your question in the body of the 
specification, Mr. Bell says that as an illustration of the method of 
creating electrical undulations he will show and describe one form 
of apparatus for producing the effect. 

Cross-Int. 119. Do you not see clearly that the undulations 
referred to in that part of the specification to which you have just 
referred are not and are not intended to be similar in form to any 
air vibrations? 

Ans. This is not at all clear te me. Mr. Bell first describes in 
illustration of the method and apparatus in which electrical undula- 
tions are produced by the vibrating armature which he says can be 
set in vibration in a variety of ways, as, for example, by wind. A 
little later he says that another mode by which the armature may be 
set in vibration is that shown in Fig. 7, whereby motion can be im- 
parted to the armature by the human voice or by a musical instru- 
ment. So far as the electrical undulations are concerned, the form 
of apparatus shown in Fig. 7 is similar to that shown in Fig. 5, but 
the mode by which motion is imparted to the armature in Fig. 7 is 
entirely different from any of the modes intended to be used with the 


Be ctenadad o< 
—_ 
<n 


pt eo 


§ 28D EVIDENCE FOR COMPLAINANTS IN REPLY. 


apparatus of Fig. 5, since the apparatus of Fig.7 is a speaking tele- 
phone. 

Oross-Int. 120. You do think, do you not, that the methcd de- 
scribed in Cross-Int. 118 is described and illustrated by Fig. 
7 in Bell’s patent of 1876, and also clearly described and more fully 
illustrated in Bell’s patent of 1877? 

[ Complainants object to the question, first, because it calls for an 
opinion on the legal construction of the patent and claim; second. be- 
cause it assumes to narrow the meaning of the term“ method” as em- 
ployed in the patent and claim, so that it shall apply to only one par- 
ticular form of apparatus out of many by which the method may be 
practised, | 

Ans. The changes which you have described unquestionably take 
place, and in the patents are described as taking place, both in the 
apparatus of Fig. 7 and in certain forms of the apparatus described 
in the second Bell patent. 

Cross-Int. 121. Is not the method, or, if you prefer the term, 
the specific method described in Cross-Int. 118 a noble invention of 
the very highest rank, in your opinion ? 

[ Same objection, and the further objection that what constitutes the 
“method” of the patent 7s specifically described in the claim, and not 
limited to the form of apparatus which performs the precise trans- 
formations referred to in the question. 

Defendants’ counsel adds to the question in view of the objection. } 

I do not refer to any apparatus, either in the one hundred and 
eighteenth or in the present question. 

Ans. There is no doubt that had the invention of Mr. Bell hove no 
broader than that referred to in your question, it would still have 
been a noble one. 

Oross-Int. 122. Will you explain what you believe to be the dif- 
ferences between a current of electricity ina closed circuit, whether 
of a continuous wire connecting the poles of the generator, or a cir- 
cuit in which one pole of the generator is connected to earth by one 
wire, and the other pole connected to earth by another wire, and 
what is sometimes called a current of charge, that is, where the 
poles of the generator are not connected by an electrical conductor ? 

Ans. In the first ¢: ise, if we use a constant source of electricity, 
other things remaining unchanged, we shall have a steady, perma- 
nent current flowing indefinitely through the whole circuit. 

In the second case, it is impossible to obtain such a_ steady, per- 
manent current. ‘The current will flow through the line from the 
source of electricity to the farther end, but as the line and condenser 
or other apparatus at the farther end become more and more fully 
charged, the current will diminish in strength, and will finally cease 
altogether when the potential of the whole ‘line and connected appa- 
ritus at ~~ farther end is the same as the potential of the body fur- 
nisbias | pslectricit That is, in this cise the current 
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line, and connected apparatus and greater in proportion as the ca- 
pacity is greater. 

In these statements I have assumed that the line is so connected 
with the source of electricity that the current flows from the source 
into the line, that is, that the potential of the source is at the begin- 
ning of the operation higher than the potential of the line and con- 
nected apparatus. 

Cross-Int. 123. You have twice in your deposition had your 
attention called to a conducting wire vibrating in mercury. Do you 
believe it possible to make a transmitter capable of use in the trans- 
mission of vocal or other sounds in which there shall be a wire — I 
don’t mean a carbon rod — vibrated in mercury by the energy of 
air waves ? 

Ans. I have not experimented with such an instrument, and do 
not know what has been done by others using mercury in the manner 
referred to in your question. The conditions are not very favorable 
for the transmission of speech with such a transmitter, but I do not 
feel ready to say that I believe it to be impossible. It seems to me 
that in certain ways I might be able to succeed in doing this, though 
I am not at all certain. 


Redirect Examination. 


Int. 124. ILinfer from your last answer that the apparatus indi- 
cated in the question would theoretically perform the kind of opera- 
tion and produce the kind of electrical undulations appropriate for 
speech, but that your doubt is whether the conditions of that partic- 
ular choice of construction and materials would be favorable enough 
for practical efficiency. Is that your meaning; and if not, what is it? 

Ans. Your inference is entirely correct. The only question in 
my mind was as to whether the variations in resistance, which would 
be produced by a conducting wire, by which I understood a wire of 
metal vibrating in mercury, would be sufficiently great to produce 
electrical undulations strong enough to be received with a telephore 
receiver. 

Int. 125. In your answer to the Cross-Int. 122, you assumed 
the case of a constant source of electricity and you assumed that it 
acted upon a conductor for an indefinite time, so that the current in 
the case of the condenser was limited in the duration of its flow 
merely by the capacity of the line and the connected apparatus. I 
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now wish to call your attention to an apparatus such as is shown in 
the following figure : — 
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which is the same as Fig. 2 of your affidavit. You may assume ™ 
that the transmitter T is a microphone transmitter substantially like 
the Dolbear microphone transmitter, and is actuated by the utter- 
ance of words against the plate, and that the receiver is a Dolbear 
receiver. Will you please state whether with this arrangement, 
and so long as the speaking goes on, currents continue to flow to 
and fro between the terminal 1 of the coil and the connected plate of 
the receiver? And if so, state whether the variable character of the 
source of electricity has anything to do with that continuance, and 
what. 

Ans. Inthe apparatus shown in the figure undulatory currents 
flow to and fro through the line wire so long as the transmitter is 
actuated by the voice. It is by the passage of these undulatory 
currents from the terminal of the coil to the front plate of the con- 
denser receiver that the receiver becomes charged to a greater or less 
extent and is thus able to reproduce speech. The undulatory cur- 
rents in the line wire are in their nature the same as though a ring 
or complete wire circuit were used. The differences which are 
presented are of no substantial importance in the reproduction of 
speech, being mere differences of amplitude and perhaps of phase of 
the undulations. It is because of the varying strength of the source 
of electricity, that is, the varying strength of the current flowing 
through the induction coil, that there is a continuance in the flow of 
the to-and-fro-undulatory currents in the line wire, since, because 
of the alternate changes in direction in the undulatory currents the 
condenser is completely discharged a great many times in each sec- 
ond and never acquires the maximum charge of which it is capable ; 
that is, while it is impossible with a constant source of electricity to 
produce a continuous current in the line wire of such an apparatus, 
with a variable source of electricity, currents will continue to fluw to 
and fro as long as the variations in the strength of the source of elec- 
tricity are kept up. 
| Noon recess. | 


sider the ordinary arrangement of the micro- 
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phone transmitter and magneto receiver as shown in the following 
figure ; — 


LINE 


which is the same as Fig. 1 of your affidavit, and the micro- 
phone transmitter and Dolbear condenser receiver, which is the same 
as Fig. 2 of your affidavit, 


and state what electrical changes take place in primary circuit, 
induction coil and. line wire, Fig. 1, when the transmitter T is 
spoken to, and then state the electrical changes which take place 
in the primary circuit, induction coil and line wire in Fig. 2, when 
the same sounds fall upon its transmitter, and compare the elec- 
trical changes which are thus set up in. the two with particular 
reference to that character of succession of the electrical variations 
in each part which is referred to in the fifth claim of the first Bell 


patent, and there characterized as electrical undulations similar in 
form to the sound waves. 


Ans. In the primary circuit of the induction coil in Fig. 1, there 


is placed a voltaic battery B and a microphone transmitter T. 
When the transmitter T is acted upon by the sound waves produced 
by the voice, the strength of the battery current is caused to vary in 
correspondence with these sound waves, so that electrical undula- 
tions are produced in the primary circuit of the coil, which undula- 
tions are similar in form to the sound waves producing them. Exach 
variation in the strength of the current in the primary circuit of the 
coil will (in accordance with the well-known principles on which the 
induction coil is bised) cause a change in the potential of the ter- 
minal of the secondary helix, —as [ have already explained on page 
9 of my affidavit in reply. 


For convenience’ sake, I will consider only that terminal 1 of the 
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coil to which the line wire is attached. The action of the trans- 
mitter will be such as to raise or lower in varying degrees the ter- 
minal 1 of the coil. If the terminal 1 has its potential raised above 
that of the line wire and connected apparatus, a flow of electricity 
will take place through the line wire and receiving instrument to 
the earth. If the potential of 1 is lowered, then a flow of electricity 
takes place from the earth through the receiving instrument and line 
wire to the terminal of the coil. The more rapid the rise or fall of 
potential of 1 the stronger will be the current in the line wire 
toward the farther end of the line or in the opposite direction, ac- 
cording as the potential of 1 is raised or lowered. The violence of 
this flow is determined by the rapidity of change of the potential of 
], and the changes of potential of 1 are determined by and propor- 
tional to the changes in the current in the primary of the induction 
coil, but owing to the mode in which the transmitter acts the elec- 
trical undulations in the primary circuit are similar in form to the 
sound waves producing them. This same similarity therefore holds 
for the currents within the secondary helix of the coil and for 
the changes in potential of the terminal 1, so that the electrical un- 
dulations produced in the line wire are similar in form to the sound 
waves producing them. 

In Fig. 2 the changes which take place in the primary circuit of 
the induction coil are identical with those taking place in the corre- 
sponding part of the apparatus of Fig. 1. Hence when the trans- 
mitter is in operation the terminal 1 of the induction coil has its po- 
tential raised or lowered in correspondence with the variations in the 
sound waves actuating the transmitter. When the potential of the 
terminal 1 is raised, a flow of electricity is produced in the line wire 
from 1 to the farther end of the line at C. If the pvtential of 1 is 
lowered, a flow of electricity is determined through the line wire from 
its farther end towards 1. The violence of the flow or strength of the 
current in either case is determined by the amount of the rise or fall 
in the petential of the terminal 1; so that when the transmitter is 
actuated by the voice, there are produced in the line wire electrical 
undulations similar in form to the sound waves producing them, that 
is, in Fig. 2, asin Fig. 1, there is a flow of electricity to and fro in the 
line wire, which varying flow constitutes the electrical undulations. 

Int. 127. As I understand your last answer it is true, in Fig. 1 
and Fig. 2, that the varying motions of the transmitter diaphragm, 
vibrating under the influence of sound, produce in the primary 
circuit variations of flow, similar in form to the air motions in the 
sense in which that phrase has been used, and by means of these 
produce at the terminal 1, for example, variations of potential hav- 
ing the same similarity of form, and by means of these variations of 
potential of terminal 1, produce between that terminal and the dis- 
tant point to which it is electrically connected and through all inter- 
mediate conductors, a transference or flow of electricity which is not 
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uniform, but the variations of which are again similar in form to the 
preceding variations mentioned. 

Am I correct in this; and if I am, please state whether the fact 
that there is a flow in the primary circuit, in the body of the second- 
ary coil and in the connected conductor, and the fact that the flow in 
these various parts and the accompanying changes of potential are 
similar in form to the actuating sound waves, have been learned by 
you from purely theoretical consideration or from actual experiment, 
or both. 

Ans. Your understanding of my answer is correct. I have learned 
it from both. I know on purely theoretical grounds that in the primary 
circuit, throughout the whole secondary coil and in the line wire a 
flow of electricity occurs as I have described, so that its variations 
are similar in form to the actuating sound waves, but [ have also 
proved this in the most complete manner by the experiments which 
I have described in my affidavit in reply. I find that if a magneto 
telephone receiver is placed in the primary circuit, in any part of 
the secondary helix of the induction coil, or in any part of the line 
wire, the speech which is uttered into the transmitter ‘T will be repro- 
duced by the receiver. The fact that the receiver does thus repro- 
duce speech shows most conclusively that there are electrical 
undulations in that part of the circuit in which it is placed, and that 
these electrical undulations are similar in form to the sound waves 
producing them, and also that the nature of the electrical energy 
present in that part of the circuit is such as to be adapted to oper- 
ate such a magneto receiver. 

Int. 128. It has appeared that the motions of the free plate of 
Mr. Dolbear’s receiver which give rise to the sound heard by the 
listener are due to the variations in the attraction between it and the 
back plate, and that the character of those motions which determine 
the character or quality of the sound is due to the character of these 
variations in attraction which take place from instant to instant. 
Do you or do you not agree with this view? 

Ans. ‘The variation in attraction between the two plates is the 
most obvious, though perhaps not the complete explanation of the 
motions which occur. It is undoubtedly a fact that the character of 
those motions which determine the character or quality of the sound 
is cue to the character of the variations taking place from instant 
to instant in the amount of electricity on the free plate of the con- 
denser (which is the one connected with the line), and, so far as 
attraction is the chief or only cause, to the character of the variations 
in the attraction. 

Int. 129. Is the amount and direction of electricity present from 
instant to instant in the free plate of the condenser in any way 

affected by or dependent upon the flow in the line wire which you 
have just described, and does the character of the changes which 
take place in the amount of electricity in the free plate of the con 
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denser in any way depend upon or correspond to the changes in the 
fiow which takes place in the line wire which you have described ? 

Ans. The electricity which is present from instant to instant on 
the free plate of the condenser is immediately dependent upon and 
determined by the flow in the line wire. The amount is increased 
when the flow in the line wire is toward the condenser, and dimin- 
ished when the flow is away from the condenser. This increase or 
diminution depends upon and corresponds to the changes which I 
have described as taking place in the flow of electricity in the line 
wire. 

Int. 130. Are these changes in the amount of electricity in the 
free plate of the receiver discontinuous in their character or are 
they undulatory ; and if the latter, do their successive changes corre- 
spond in any way to the successive changes which take place in the 
air during the utterance of the sound which at the moment actuates 
the transmitter? 

Ans. The changes referred to are undulatory in their character, 
corresponding, as I have already said, to the changes in the flow of 
electricity in the line wire, and hence correspond, and are similar 
in form to the successive changes which take place in the air waves 
actuating the transmitter. 

Int. 131. Is this similarity in form mentioned in your last an- 
swer important for the transmission of speech by the Dolbear appara- 
tus; and if so, how important? 

Ans. The similarity is all important, and it would be absolutely 
impossible for the Dolbear apparatus to transmit speech if this simi- 
larity did not exist. 

Int. 132. It appears, then, that in every part of the Dolbear ap- 
paratus where electricity is active it undergoes a series of changes of 
strength in consequence of the action of the voice upon the trans- 
mitter, and that the series of changes which it undergoes in each 
part of the apparatus, being changes of flow, of potential, of 
charge, or of several of these together (according to their respective 
puts), are undulatory in their character and correspond in their 
undulations to the air motions. Will you now state wheth r it is 
important for the transmission of speech by the Dolbear apparatus 
that these variations should be undulatory instead of intermittent, 
and that their undulations should always be of the special form 
which are indicated by the fifth claim of the patent as similar to the 
sound waves which constitute the sounds being transmitted at the 
instant ; and if so, how important is it that there should be this simi- 
larity ? 

Ans. It would be impossible to transmit speech by the Dolbear 
apparatus if the variations were not undulatory as distinguished 
from intermittent variations. It is also necessary for the transmis- 
sion of speech that these undulations existing in every electrically ac- 
tive part of the Dolbear apparatus shall be similar in form to the 
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air waves which constitute the sounds being transmitted in the sense 
in which that term is used in the fifth claim of the first Bell patent. 

Int. 1383. State whether you do or do not find in any of the 
publications which have been put in evidence any indication that the 
various writers, or the persons whose ideas they profess to report, 
sought to produce, or conceived that it was desirable to produce, by 
any means or in any part of their respective instruments, electrical 
undulations similar in form to the sound waves constituting the 
sound sought to be transmitted, or even electrical undulations of any 
form as distinguished from electrical intermittences. 

Ans. I do not find in any of the publications referred to any indica- 
tion whutever that it was supposed by any one that it was desirab'e 
to produce electrical undulations rather than electrical intermitten- 
ces, still less that it was desirable to produce electrical undulations 
similar in form to the sound waves constituting the sound to be 
transmitted. 

Int. 184. What kind of variations do those publications show 
that the writers and experimenters directed their care to the produc- 
tion of and believed they had produced? . 

Ans. Intermittences. 

Int. 135. In the attempts which you have made to transmit 
speech by the Reis apparatus, what care did you take to secure 
favorable conditions, and what success did you have? State how 
much you ever transmitted with it. 

Ans. Ihave several times tried to transmit speech by means of 
the Reis apparatus. In the last and most successful experiments 
which I made, I took every precaution that I could think of to 
secure success. Tne transmitter and receiver were in separate 
rooms in the same building, the receiver was in a room which was 
absolutely quiet, the receiving and transmitting rooms were con- 
nected together by a tell-tale line furnished with speaking tele- 
phones. The time chosen was a holiday and the building was 
closed. No one was in the rooms except those taking part in the 
experiments, and absolute quiet was secured. 

Anything which I thought that I heard with the R:is apparatus 
was transmitted by the tell-tale line to the transmitting room, and the 
words which were actually spoken into the Reis transmitter were 
transmitted to me through the tell-tale line. The speaker at the 
transmitting end was a person accustomed to the use of all kinds of 
telephonic apparatus, with whose voice I was perfectly familiar. 
He was requested to speak with as great loudness as was consistent 
with a preservation of the unbroken contact between the electrodes 
of the transmitter, and from time to time he was communicated with 
through the tell-tale line, that he might speak louder, or less loud, 
as the experiment seemed to require. I listened very carefully at 
the receiving instrument, and several times thought that I under- 
stood short sentences which were trinsmitted, but found on inquiry 
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through the tell-tale line that [was mistaken, The only sentence 
which I heard ecorreetly was one which had invariably been used by 
the same speaker in testing different kinds of telephones with me, 
and which £ could) recognize even by its rhythm. The sentence 
was, “ The sun is shining brightly,” which was actually the case at 
the time. 

I was at the time that it came conscious that its rhythm as much 
as anything else enabled me to recognize it. [also recognized the 
clause, “It is half-past ” The sentence spoken into the trans- 
mitter being, “ It is half-past five.” 

This was also a sentence which it was customary for the speaker 
to use with me as a listener in testing telephones, and here again the 
rhythm was a sufficient indication of the sentence to-enable me to 
recognize all except the last word. ‘This was all T succeeded in recog- 
pizing, although the experiment lasted about an hour. Tn my experi- 
ence in testing telephones, — the efliciency of telephone transmitters 
and receivers, —J have not felt at Iberty to rely on the recognition 
of familiar and frequently repeated sentences, since it is easy to 
recognize such sentences from rhythm alone, although there is no 
proper articulation, 

Int. 136. Will you state how nearly the Reis apparatus used by 
you on this occasion resembled defendants’ Exhibits Reis Transmitter 
and Reis Receiver No. 1, particularly as regards size of diaphragin, 
and material and weight of hopping piece of the transmitter? 

Ans. The Reis apparatus used by me was as perfect a reproduc- 
tion as possible of the defendants’ Exhibits Reis Transmitter and Reis 
Receiver No. 1. The only differences that I could find were that the 
reproduced receiver did not have some of the cracks which were 
present in the Exhibit Receiver, and that the wood of which 
the apparatus was made was of a different material. 


Boston, June 15, 1883, 


Int. 137. In Mr. Dolhbear’s deposition, page 889, and again in 
his answer 182, page 475, and in the last paragraph of Mr. buck’s 
answer No. 2, pages 476, 477, reference is made to a phenomenon 
which takes place in a conductor like that of Dolbear’s apparatus, 
at one end of which is a source of electrical energy, and at the other 
end of which is a condenser plate, and this phenomenon is described 
as the filling up of the condenser plate and line by the electricity 
furnished by the generator, which diminishes the difference of poten- 
tial between the sending end and the receiving end, and thereby 
diminishes the current on the line. Those witnesses have under- 
taken to represent that phenomenon and its effects by an expression 
which they have called B,, and which they have introduced into the 
denominator of the fraction by which they express the current 
strength in the Dolbear apparatus at each particular moment. Will 
you state the nature of the phenomenon to which they refer? 
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State whether it is proper to represent it by a factor introduced into 
the denominator of the fraction representing the current strength. 
State whether it deprives the undulations of current or the other 
electrical undulations in the apparatus of their similarity to the 
sound waves, or whether its effect is to diminish the amplitude of 
the variations without depriving them of that similarity of form 
which you have frequently described and specially referred to in your 
answers 125-133, inclusive. 

Ans. The phenomenon referred to is due tu the fact that when a 
condenscr is connected with a source of electricity the magnitude of 
the current flowing into the condenser from the source is determined 
by the difference of potential between the source and that terminal 
of the condenser to which the line wire is attached. As the current 
flows into the condenser plate this becomes more and more strongly 
charged, its potential rising higher and higher as more electricity 
enters it. The difference of potential between the source and the 
condenser plate therefore diminishes as the charge of the condenser 
decreases, and since the strength of the current of electricity is 
dependent upon the difference of potential between the source and 
condenser plate, this strength will diminisb as the charge of the 
condenser increases, until it becomes zero, when the condenser plate 
has assumed the same potential as the source of electricity. 

The amount by which the action that I have just described will 
affect the strength of the current flowing into the condenser will de- 


pend upon the capacity of the condenser, upon the original difference - 


of potential between the source of electricity and the condenser plate, 
and the time which has elapsed since the beginning of the flow of 
electricity from the source into the condenser plate. In proportion 
as the capacity of the condenser is greater, and the time during 
which the current flows less (other things remaining the same), the 
magnitude of the effect under consideration will be less. From 
what I have said it will be clear that this phenomenon has no rela- 
tion to an increase of resistance, but is really a diminution of the 
difference of potential between the two ends of the line wire, and 
hence causes the value of the term E in the numerator of the fraction 
to be less than it would otherwise be. 

Hence, so far as the effect which I am considering enters practi- 
cally into the operation of the Dolbear condenser receiver, it should 
be represented by quantity subtracted from the term E in the 
numerator of the formula. Represented thus, the formula consid- 
ered as applying at the particular moment under consideration 
would give simply a diminished value to the current C. The way 
in which this quantity (represented in Prof. Dolbear’s formula. by 
B,;) varies is such as simply to mitigate the violence of the flow of 
electricity in the line wire, thus diminishing the amplitude of the 
electrical undulations, but not depriving them of their substantial 
similarity inform to the sound waves producing them. ‘That the 
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sub:-tantial similarity in form is unaltered by the phenomenon under 
consideratii n is shown experimentally in the most perfect manner by 
the fact that both the condenser receiver and a magneto receiver, 
placed in the line wire between the terminal of the induction coil and 
the receiver, are capable of clearly reproducing articulate speech. 

* Int. 1388. In several of the Reis publications the peculiar tone or 
sound produced at the Reis receiver is noticed. Thus Pisko states 
(record, page 586) :— 


“Its strength not very remarkable, and its clang [quality] buzz- 
ing, like that of a weak-sounding reed-pipe, something like a child’s 
trumpet.” 


IKKuhn, record, page 598, says :— 


“The quality of the sounds thus produced is not pleasant. They 
are almost like the sounds of toy trumpets at times, also like the 
buzz of a fly caught in a spider’s web, and the like.” 


Dr. Van der Weyde, page 609, says :— 


«= 


The receiving instrument in fact sings the melodies transmitted, 
as it were, with its own voice, resembling the humming of an insect, 
regardless of the quality of the tone which produces the original 
tune at the other end of the wire.” 


Will you state whether in using the Reis apparatus you have ob- 
served this characteristic buzzing sound at the receiver, and whether 
it is due to a circuit-breaking action or to a microphonic action of the 
transmitter ? , 

Ans. Ihave frequently noticed the buzzing sound, which is very 
marked and peculiar, resembling almost exactly the buzzing of a fly, 
and it is produced only when the transmitter is so operated as to 
mike and break the circuit. 

The quality of sounds transmitted microphonically is quite differ- 
ent. I have tried the experiment of having the person at the Reis 
transmitter sing a single prolonged note into it, at first very gently, 
so as not to break the circuit, then more loudly, so that the circuit 
was broken at each vibration of the membrane. I could always tell 
the moment at which microphonic tiansmission of the sound ceased, 
and transmission of the pitch alone by the action of the transmitter 
as a circuit-breaker began, by the sudden change of the quality of 
the sound heard at the receiver, this peculiar buzzing quality appear- 
ing immediately upon the beginning of the breaking of the circuit 
by the transmitter. 

Int. 139. In that experiment could you tell by the relative loud- 
ness of the sounds when the microphonic action ceased and the cir- 
cuit breaking began, and how marked was the difference ? 

Ans. The loudness of the sound is far greater when the circuit is 
broken than when the sound is transmitted microphonically. Inu the 
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latter case I could only hear the sound by placing my ear closely 
against the receiving instrument, whereas, in the former case, the 
sounds produced by the receiver were loud enough to be distinctly 
audible throughout a very large room. 

Int. 140. In your fifty-first cross-answer, page 508, you have stated 
that while the circuit is being made and broken at each vibration of 
the membrane, some slight electrical undulations might possibly be 
produced during the brief instant when the electrodes were in con- 
tact between two successive interruptions. Will you state whether 
such. fragmentary interruptions which can thus be produced would 
give an effective undulatory character to the current, as a whole, or 
whether they would be overshadowed and their possible theoretical 
effects overpowered by intervening interruptions ? 

Ans. ‘The interruptions are so frequent and the sound due to them 
so.loud that the minute effects referred to in my fifty-first answer would 
be entirely overpowered, and it would be practically impossible for 
them to give any undulatory character to the current as a whole. 
Whatever minute undulations might be produced would be entirely 
devoid of practical value, even if they could be observed at all. 

Int. 141. Were circuit-breakers ( by which I mean devices which 
absolutely broke off the current and then let it flow again while alter- 
nately opening and closing the circuit) known to and in use by 
electricians in 1860; and if so, will you state whether the phrase 
used in the German publications relating to Reis, to characterize his 
apparatus and the operations waoich he performed, was the same as 
that technically applied to other circuit-reakers ? 

Ans. Circuit-breakers were constantly employed by electricians 
at the date mentioned. The phrase by which the apparatus and 
operation of the Reis transmitter are designated are the same as those 
technically applied to other forms of circuit-breaker; thus, in the 
Reis lecture as published by Reis, on page 542, I find among others 
the following expressions, of which I give both the English and the 
German: “In this way each sound wave causes a breaking and 
closing [ein Oeffnen und ein Schliessen] of the current [Stromes ]. 
- « « On breaking the circuit | beim emterbrechen des Stromes | these 
atoms seek to regain their position of equilibrium.” . . . “his is 
the case if the making and breaking of the current [Unterbre- 
chungen und Schliessungen des Stromes}] occur with comparative 
slowness.” ... 

“The iron wire no longer gives its longitudinal (normal) tone, 
but a tone whose pitch corresponds to the number of interruptions 
| Unterbrechungen] (in a given time) ; this is the same as saying 
that the rod reproduces the tone [ton] impressed upon the interrupter 
[dem Unterbrechungs apparat].” 

In Kuhn’s description of Reis, page 393 of the record, the term 
““Unterbrecher ” is applied to a well-known form of circuit-lreaker. 
“Yet the possibility cannot be controverted that the principle of 
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Neef’s circuit-breaker [Unterbrecher] might contribute to the 
solution of the problem in question.” 

On page 594 the same term is repeated. 

In Miiller-Pouillet’s description of Reis, page 603 of the record, 
I find an ordinary circuit-breaker is denominated by the same term 
(Unterbrechungs apparant) that is applied a few lines below to 
the Reis transmitter. 

The term “unterbrechung” is the ordinary term technically used 
to indicate the breaking of the circuit, and the term “unterbrecher ” 
or  unte: brechungs-apparat ” is a technical designation of a circuit- 
breaker. It never has any other meaning than this. 

TInt. 142. Is the book of Kuhn, which. you have just referred to, 
a standard work of recognized authority or not? 

Ans. It is a standard work, and was the best work in German 
upon the subjects of which it treats at the date of its publication, in 
1866. 


Re-cross Examination. 


Cross-Int. 143. Suppose the poles of a battery to be joined by a 
wire, and describe the current which ensues, especially as to the 
efforts of the battery to charge one pole positively and the other 
negatively, in conflict with the tendency of the electricity generated 
by the battery to discharge itself, by reason of the presence of a 
conductor joining its poles. 

Ans. In the case supposed there is a certain difference of poten- 


tial between the poles of the battery, that is, between the ends of 


the wire by which the poles are joined. This difference of potential 
depends upon the battery used, but for a given battery we may, for 
the purposes of this explanation, consider it to be constant. Owing 
to this ditterence of potential between the two ends of the wire a 
steady current flows through the wire, the magnitude or strength of 
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this current being indicated by the familiar equation C = R Since, 


owing to the action of the battery, the difference of potential 
between the two ends of the wire, which constitutes the electro- 
motive force, is constant, and since the resistance of the wire is con- 
stant, the current will also be constant. 

Oross-Int. 144. You should have added after the words “ battery 
used” the words “ and the resistance of the conductor,” should you 
not? 

Ans. No. 

Oross-Int. 145. Now take the case of a tank of water with a 
pump in it instead of a battery, and a pipe leading from the pump 
chamber back into the tank in place of the conductor, and liken the 
connection of the conducting pipe and the pump chamber to the 
positive pole, and that end of the pipe which discharges into the 
tank to the negative pole, and suppose the pump to be driven by a 
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practically constant power, will not the head or pressure of the 
water at the place I have likened to the positive pole depend upon 
two things — first, the power of the pump, which I liken to the elec- 
tro-motive force of the battery, and secondly, upon the resistance 
offered to the current through the conducting pipe which | 
have likened to the conductor; and will not the strength of the cur- 
rent of the water depend on the difference between its head or pres- 
sure at the place I have likened to the positive pole, and the head or 
pressure at the place I have likened to the negative pole ; and would 
not the analogy be exact if water were one form of energy instead 
of one form of matter? 

Ans. So far as the head of the water and the strength of the 
current of water produced are concerned, the views implied in your 
question are correct. I have no means of knowing what physical 
laws water would follow if, instead of being water, it were something 
else which might and would possess properties and follow laws 
entirely different from those which the substance water does and 
must follow. If, as I infer from your question, you consider your 
analogy as stated to be applicable with any strictness to electricity 
and its laws, you are entirely incorrect, since the quantitative laws 
are entirely different in the two cases, and it is only when consider- 
ing the question qualitatively and in a very general way that these 
hydrostatical and hydro-dynamical analogies can safely be relied 
upon; still more, some of the suppositions which you make with 
regard to the water and the pump are quite different from the con- 
ditions which are present in the voltaic battery. 

Cross-Int. 146. Several times in the course of this deposition I 
have been compelled to infer, and more e-pecially by your answer 
to Cross-Int. 144, that you were of the opinion that the electric 
conditions of the positive and negative polesof a battery or other 
generator of electricity depended solely upon what is called the 
electro-motive force of the battery or other generator, and not at all 
upon the presence or absence of a conductor joining these two poles, 
or upon the resistance of that conductor. Do you believe that the 
presence or absence of the external conductor, or the resistance of 
that conductor, has nothing to do with the electric conditions of the 
poles of the generator, or can you explain how electric pressure, or 
head, or tension, or potential can exist and differ widely at the poles 
of the generator when those poles are joined by a conductor of 
trifling resistance ? 

Ans. In my one hundred and forty-fourth answer I stated the 
fact which is well known to be true for a voltaic battery, and which 
must be true, since Ohm’s law applies to a circuit consisting of a 
battery and conducting wire. 

A simple illustration will show this to be a fact. Let us suppose 
that a given battery has its terminals joined by a copper wire, and 
let us measure the current flowing in the circuit. Now let us in- 
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crease the resistance of the conducting wire by lengthening the wire 
until the total resistance in the circuit is twice what it was before. 
As a matter of fact we shall find that the current is only one half as 
great, that is, the current is reduced in direct proportion to the re- 
sistance added; and this shows that the electro-motive force in the 
circuit must be the same in both cases, since according to Ohm’s 
law, if the electro-motive force changed on doubling the resistance 
in the circuit the current would no longer be just half as great. 

In the case of transient or rapidly varying currents, such as we 
have with an induction coil, the resistance of the conductor has a 
very great effect upon the electrical condition of the terminals of 
the coil. 

The resistance of a conductor is simply the constant relation which 
we find to exist with a steady current between the electro-motive 
force in the circuit and the current produced by that electro-motive 

: - 

force; that is, since Car. R=G. The electrical resistance of a 
wire, if we suppose no heating to be produced by the current, is 
independent of the strength of that current. It is difficult to explain 
every point concerned in the production of a voltaic current while 
there is so much obscurity regarding certain matters as at pres- 
ent. - Perbaps the clearest explanation that I can give of the 
possibility of a considerable difference of potentials existing at 
opposite ends of a wire of slight resistance is, that the less 
the resistance of the circuit and the stronger the current the 
greater will be the chemical action in the battery cells; or using 
your own analogy of the pump (Cross-Int. 145), the pump, instead 
of being driven by a practically constant power, will be driven by a 
power which is greater in proportion as the amount of water raised, 
2. €., the strength of the water current is greater. The increased 
consumption of zine in the voltaic battery when the resistance is 
diminished may be considered as acting to keep up the electro- 
motive force. 

Cross-Int. 147. If of two insulated masses of metal one be elec- 
trified, as is the positive pole of a battery or other generator, and 
the other as is the negative pole of that generator, and the two 
thereafter joined by a conductor, both will cease to be electrified, 
will they not, after a very brief interval of time? 

Ans. Assuming, as [ understand, that your question does, that 
the masses of metal bear exactly equal charges, of opposite signs, 
this will be the case. 

Cross-Int. 148. Precisely that is what happens when you join 
the positive and negative poles of a generator by a conductor, except 
that the electrified condition of the poles is kept up by the genera- 
tor, and theretore the discharge from the positive to the negative 
pole is continued as lung as the generator keeps up its supplies of 
electricity ? 
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Ans. That is the case. 

Cross-Int. 149. In the case of the two insulated masses, what is 
the difference in the current of discharge, whether they be joined by 
a short, stout copper wire of trifling resistance, or by a long, fine 
copper wire of, say, one hundred times the resistance of the first 
wire? 

Ans. Inthe case of the wire of high resistance the discharge 
will occupy a longer time than when the resistance is lower. 

Cross-Int. 150. But obviously the quantity of electricity flowing 
through the conductor will be precisely the same in both cases, will 
it not? 

Ans. It will. 

Cross-Int. 151. And. it is equally obvious, is it not, that the 
electric tension or pressure or potential of the positively electrified 
mass will fall to zero much more rapidly when the short, stout wire 
is used than when the high resistance wire is used ? 

Ans. It is. 

Cross-Int. 152. Is not this just as true when the mass of metal 
is one pole of a generator as when it is an insulated mass, except as 
modified by the influx of electricity from the generator? 

Ans. If Lunderstand your question correctly, it is. 

Cross- Int. 153. In all cases of ring circuits, do not the poles of the 
generator constantly tend, the one to rise and the other to fall to 
zero? and is not this tendency very largely moditied by the resist- 
ance of the conductor joining the two poles external to the genera- 
tor? 

Ans. That is the case. 

Cross-Int. 154. You do not think that this conflicts in any way 
with your answers to Cross-Ints. 144 and 146, do you? 

Ans. Not in the least, if I understood the questions correctly. 

Cross-Int. 155. Yet it is clear, I suppose, that if the inflow of 
electric energy or anything else be given, and the outflow be given, 
the head or pressure follows ? 

Ans. It is not quite clear to me from your question in exactly 
what sense the terms “head or pressure” are used. If you ask if 
the inflow of electric energy at one point of a wire and the outflow 
from the same point be given, the electro-motive force between 
the ends of the wire is therefore known, my answer is in the nega- 
tive. One of the most familiar of electrical laws (the first law of 
Kirchoff) is, that in any circuit with a steady current the quantity of 
electricity entering any point in that circuit must be equal to the 
quantity leaving it, 

Cross-Int. 156. Now take the case of the coil. The electricity 
flowing into the positive pole cannot possibly depend in any way 
upon the resistance of the conductor leading from that pole, can it; 
but only upon the magnetic change in the core of that pole? 

Ans. Electricity flowing into the positive pole depends primarily 
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upon the magnetic change in the core of the coil. I am not willing, 
however, to assert that the resistance of the conductor leading from 
that pole has no effect whatever upon the amount of electricity flow- 
ing into it. 

Cross- Int. 157. In Fig. 1 of your diagrams the effect of the closed 
circuit is to cause the potential of the positive pole to fall, and that 
of the negative pole to rise to zero, is it not? 

Ans. ‘The electricity, of course, tends to move from the positive 
to the negative terminal of the coil through the conducting wire, 
and if, after the terminals of the coil have become charged, a suf- 
ficient time elapses before any other change takes place in them, they 
will attain and remain at the same or zero potential through the pas- 
sage of a current of electricity in the conducting wire. 

If, however, through the variation of the current in the primary 
helix of the induction coil the difference of potential between the 
two terminals of the secondary coil is caused to undergo rapid vari- 
ations, a series of electrical undulations will be produced in the 
wire connecting the terminals, which undulations will flow through 
the wire from the positive to the negative terminal, and, so long as 
the variations referred to take place, the terminals will not perma- 
nently assume the same potential. 

Cross-Int. 158. Now take the case of a single motion of arma- 
ture in Fig. 7, Bell’s 1876 patent, as nearly instantaneous as possible, 
and either towards or from the magnet, but not both. Will there 
not be a sudden generation of a positive potential at one pole of 
the coil around the magnet, and an equal negative potential at the 
other pole of the coil, and will not this produce a discharging cur- 
rent which will instantaneously restore the electric equilibrium of 
the current so far as that equilibrium was disturbed by that prac- 
tically instantaneous motion of the armature ? 

Ans. When the armature moves it produces a rise of potential at 
one end of the magnet coil and a fall at the other. <A slight current 
of very brief duration, that is, of a duration equal to the duration of 
the movement of the armature, will ensue. This current will pass 
through the line wire from one end to the other, and when it has 
entirely ceased, the voltaic current throughout the circuit will have 
returned to its original condition. 

Cross-Int. 159. Now take the case of the commercial telephone, 
and suppose the circuit in the primary to be instantaneously made 
or broken, but not both. Will not that disturb the electric equilib- 
rium of the secondary coil by causing a rise of potential at one of 
its poles, and a corresponding fall at the other, and will not a cur- 
rent of discharge through the line wire instantaneously restore th.t 
equilibrium ? 

Ans. It will, using the term “instantaneously” to denote a very 
brief period of time. 

Cross-Int. 160. Now take the case of the Dolbear apparatus, and 
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the primary circuit to be made or broken, but not both, as supposed 
in my last question. Will not the potential of one pole of the coil 
be raised, and that of the other be lowered ; and will not the entire 
line in electric contact with the positive pole be charged or electri- 
fied or brought to the same potential as the then potential of the 
positive pole, and so of that part of the line connected to the nega- 
tive pole, if any part of the line be so connected, and will not the 
current of discharge to restore the electric equilibrium be a reverse 
current back through the coil? 

Ans. The potenti: al of one pole of the coil will be raised and 
that of the other will be lowered. A sudden electric pulse or cur- 
rent of brief duration will be produced and will flow from the posi- 
tive terminal thrgugh the wire to the plate of the condenser at the 
farther end of the wire, precisely as the pulse passes through the 
wire of the ring circuit; but instead of passing completely through 
2 wire to the negative terminal of the coil it flows into that plate of 
the condenser with which it is connected and ch: urges it positively. 
At the same time through that part of the line wire connected to the 
negative pole of the coil a pulse flows towarl that pole, and as 
electricity leaves that plate of the condenser with which this wire is 
connected the plate becomes negatively charged. When the pulse 
has ceased the condenser discharges itself through the secondary of 
the induction coil. You are incorrect in your supposition that the 
entire line in electric contact with the positive pole is brought to the 
same potential as the then potential of that pole. 

A certain quantity of electricity leives the positive terminal of 
the coil and passes through the line wire until it reaches the con- 
denser plate, which it charges. The potential at different parts of 
the line wire, if this be long is different and different from the 
potential of the condenser plate or the terminal of the coil. The 
quantity of electricity flowing through the line wire and reaching the 
condenser plate wiil be greater in proportion as the potential of the 
terminal of the coil differs from that of the condenser, and in propor- 
tion as the resistance of the line wire connecting the condenser with 
the terminal of the coil is less. If the resistance of the line wire is 
very great, the changes of potential in the condenser will be small 
as compared with the changes of potential at the terminal of the coil. 

Cross- Int. 161. You seem to me to imagine that the quantity of 
electricity generated at the positive pole is something like a drop of 
fluid, and that it leaves the positive pole and travels along through 
that part of the line wire connected to it, until it reaches the eon- 
denser plate, and then spreads itself out on the condenser plate, and 
although I feel sure that you cannot mean this, yet I feel certain 
that your answer neces-arily implies that the positive pole of the 
coil, under the conditions supposed in my last question, first be- 
comes electrified and then ceases to be electrified, and that the pulse 
of electricity leaves it and passes through that part of the line wire 
l3te 
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1, electrical connection with it, and leaving the line wire, gets some- 
how or other into the condenser plate connected with it. Is this or 
anything substantially the same as this what you mean by your last 
answer ? 

Ans. Toa certain extent the interpretation of my answer which 
you have expressed in the latter part of your question is correct, 
though I should hardly be willing to accept your statement as it 
stands. My understanding of the operation to which you refer —to 
put it briefly —is this: The sudden making of the primary circuit 
of the induction coil causes the potential of the positive terminal of 
the secondary coil to be suddenly raised. 

This causes an electrical pulse which passes along the line wire until 
it reaches the condenser. If the positive terminal of the secondary 
retained its original potential, there would, of course, finally be an 
equality of potential of all portions of the line wire and. condenser, 
but as the electricity leaves the terminal the potential of the terminal 
must, of course, fall. Also, if the wire connecting the condenser 
with the positive terminal of the coil has a very high resistance, the 
terminal of the coil will partly discharge itself through the secondary 
helix of the induction coil. These actions will prevent the assump- 
tion of an equality of potential by all parts of the circuit. Still 
more, it must be remembered that the rise of potential of the 
terminal of the secondary helix is not itself an instantaneous opera- 
tion, but occupies a time which may be comparable with the time 
occupied in the passage of the electrical pulse through the line wire. 

Cross-Int. 162. You still speak of that pulse as if it was a body 
and very short, and as if it travelled through the line wire somewhat 
as a bean goes through a bean blower. You don't mean anything of 
this kind, do you? 

Ans. I must confess that your simile is a somewhat novel one, 
though it does not clearly express the idea which I had intended to 
convey. The electrical pulse, as I have figured it, is more nearly 
anolagous to a short water wave which may be propagated onward 
with great velocity from one end of a conduit to the other, if, for 
example, a board immersed vertically in the water is suddenly pushed 
forward. 

Cross-Int. 163. Do you think that you fully understand the oper- 
ation of the Dolbear apparatus, so far as concerns the secondary 
coil and the wires at‘ached to it? 

Ans. I do. 

| Adjourned. | 

Boston, June 16, 1883. 

Cross-Int. 104. The terms “electricity” and “ electro-motive 
force” have been very frequently used in this deposition; do you 
think they are synonymous, practically ? 

Ans. Neither practically nor theoretically ; nor have I ever used 
them as synonymous. 
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Uross-nt. 165. Take a case of an insulated mass of metal 
charged positively, in what units would you express the degree to 
which it was charged ? 
© Ans. Your question is ambiguous, as the term “ degree to which it 
is charged” may be understood in several different senses, according 
to which the appropriate unit of measurement would be different. 
There are several systems of electrical units either one of which we 
may and do use according as convenience in the special case may 
dictate. If by the term “degree to which it is charged” you mean 
what electricians call the quantity of electricity that it contains, 
then, if we use that system of measurement most common in ordinary 
practice, we should state this quantity in coulombs. If you mean 
the difference of potential between it and the earth, this would, in 
the same system of measurement, be expressed in volts. 

Cross-Int. 166. Now suppose two insulated masses of metal, 
one twice the volume of the other; and suppose first that they are 
both charged to the same potential, state how the quantity woul. 
differ ; and second, that they both contain the same quantity, state 
how the potential would differ. 

Ans. It is impossible to answer your question since it does not 
contain the data which are necessary fur the solution, even of the 
simplest case that might arise. 

Cross-Int. 167. What data other than the volume ard quantity 
of electricity do you need to ascertain the potential in the case of a 
given insulated conductor ? 

Ans. We must know the shape, size, relative position of the 
different parts, and, perhaps, the material or the electrical capacity. 

Cross-Int. 168. Now please answer Cross-Int. 166, assuming 
such shape and size and material for the two insulated conductors as 
you may see fit, except, of course, that the volume of one shall be 
twice that of the other, and instead of voiume I probably should 
siy (although I personally have some doubts about that) superficial 
area. 

Ans. Let us make the simplest supposition, which is, that both 
of the insulated masses are metal spheres, the surface of one being 
twice that of the other. If the spheres are charged to the same 
potential, the quantity of electricity required will be as 1 to 1.4, 
approximately. The absolute quantity may be measured in cou- 
lombs. | 

If the quantities are the same the relative potentials will be as 1.4 
to 1. The potential may be measured in volts. 

Cross-Int. 169. In your last answer, might you not properly 
have used the term “electro-motive force” in place of the term 
* potential ” ? 

Ans. In stating this result [ should not use the term “ electro- 
motive force.” Ido not think that [ could use that term without 
ambiguity unless [ stated more than I have stated in my use of the 
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term “potential.” Of course there would be an electro-motive force 
hetween either of the bodies referred to and the earth, and if either 
of them were joined to the earth by wire the term “ electro-motive 
force” would in many cases be used. The terms “ potential” and 
“ electro-motive force” are not to be regarded as synomymous. 

Oross-Int. 170. If you join these two insulated conductors, each 
being charged with one coulomb of electricity, there would be a 
transient current commonly called a current of charge, through the 
wire by which they are joined, would there not? I assume in this 
que: tion that both are charged positively or both negatively. 

Ans. <A current will flow from the one at higher potential, that 
is the smaller, to the one at lower potential, that is the larger, until 
the outflow of one and into the other, the potential of both bodies 
and the connecting wire is the same throughout. 

Cross-Int. 171. Audat the beginning of this current it will be at its 
maximum strength aid it will diminish in strength until it ceases to 
he acurrent? And this is the same thing, in substance, as saying 
that the difftrence of potential between the two spheres is at the 
maximum before they are joined by the wire and is reduced to zero 
by the outflow of electricity from one wire and into the other? 

[| Complainants object to the que-tion as immaterial, for the reason 
that it assumes that the charging body is brought to a certain potential 
before the connection is made, and that during the operation nothing 
is done to change that potential except what results from the outflow 
into and along the conductor, and assumes that this flow is allowed to 
continue undisturbed long enough for the electricity to come to a state 
of equuiihium and the flow to come to an end, whereas in the defend- 
ants apparatus when engaged in the transmission of speech the two 
ends of the conductor start with the same potential, the potentia' of the 
sending end is by the necessary operation of the apparatus varied con- 
tinuously and without interruption, and the rate of variation contin- 
ually changes; and the interval of time allowed for the restoration of 
equilibrium between two successive changes is infinitely short because 
the changes are continuous. | 

Ans. That is substantially the case. 

Cross-Int. 172. Now, assume that one of these spheres was 
charged positively and the other negatively, — but one coulomb, of 
course, 1n each sphere, — would not the current then be a current of 
discharge, and would not both spheres and the cornecting wire cease 
to be electrified or charged ? 

Ans. bo h spheres would cease to be. electrified. I do not see, 
however, that in the case supposed you can draw this distinction be- 
tween currents of charge and discharge. ‘Taking the case supposed in 
Cross-Ints. 169, 170 and 171, the current is a current of charge if we 
consider the changing condition of the body originally at the lowest 
potential, and a current of discharge if we consider the body origi- 
nally at the highest potential. In the case which you now suppose 
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we may consider the current a current of charge so far as the nega- 
tive body is concerned, and a current of discharge so far as the 
positive body is concerned. Of course these terms are pure con- 
ventions. 

Cross-Int. 173. When you speak otf a quantity of electricity in 
an insulated sphere of metal, do you imply what might be called 
“an electric plenum” if you suppose the sphere to be charged 
positively, and what might be called “an electric vacuum” if you 
suppose this sphere to be charged negatively ? 

Ans. That theory of electricity which supposes a body when 
positively charged to contain more than the normal amount of elec- 
tricity, and if negatively charged less than the normal amount, is 
often convenient as an aid to thought. It is to be regarded, how- 
ever, as a convention. What we know is that there is a difference 
of electrical condition in the two cases which we can conceive of as 
arising in some such way. 

Cross-Int. 174. You do not believe, do you, that one point of 
an insulated conductor can have a_ potential different from that of 
some other point in the same conductor, and there be no current 
tending to restore equilibrium of potential ? 

Ans. Permanently, no; transiently, yes. 

Cross-Int. 175. It is a simple matter, is it not, to put the elec- 
tricity in any insulated conductor into what might be called a state 
of constraint, so that as long as the conductor is subject to that 
constraining influence one part of it will be at a different pctential 
from another part of it? Do you mean anything more than this by 
your last answer? 

Ans. Of course if we consider the insulated conductor referred 
to in your Cross-Int. 174 to be as I considered it in my answer, a 
wire of the same material and the same temperature throughout, a 
current will always flow from the points of higher to the points of 
lower potential, unless there is some force acting to prevent this. I 
will also add to my answer to the Cross-Int. 174 the statement that 
if the question dves not apply merely to a complete conducting cir- 
cuit of the same material, and at the same temperature throughout, 
that there may be a permanent difference of potential without a 
current. 

Oross-Int. 176. In the case of a secondary coil, with both ends 
‘grounded or joined by a conductor, electricity is in its normal state 
in the secondary coil as long as the magnetic energy of the core does 
not vary; that is to say (in plainer words, perhaps), the coil itself 
and the circuit joining its terminals is not electrified. Is this right, 
in your opinion? | 

Ans. Itis; except that the line wire of the circuit may contain 
a transient current arising from a magnetic variation of the core 
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immediately preceding the moment considered in your question. It 
of course takes a certain time for the current to cease. 

Oross-Int. 177. Now suppose the secondary coil and its circuit 
unelectrified, a sudden rise of magnetic energy in the core as 
nearly instantaneous as you can conceive of. Is not the electricity 
in the core and in the circuit simply put into a state of constraint, 
one end of the coil becoming positive and the other negative, and 
these states being almost instantaneously neutralized, owing to the 
fact that there is a conductor joining the two terminals of the coil? 

Ans. One end of the coil becomes positive and the other nega- 
tive, in accordance with the well-known principles involved in the 
action of the induction coil. The current flowing through the wire 
joining the terminals will be very brief, and, supposing the time re- 
quired to charge the terminals of the coil and the magnitude of the 
charge to be the same, will depend upon the resistance and capacity 
of the wire. 

Cross-Int. 178. As to the time during which the curreut flows 
from the positive to the negative terminal, is it not too plain for dis- 
pute that such current flows just so long as the potential of the 
 ositive terminal differs from that of the negative terminal, and no 
longer, regardless of the resistance and capacity of the wire? 

Ans. Not necessarily in the case of an impulse of very brief 
duration. 

OCross-Int. 179. Do you mean to intimate that electricity is pon- 
derable or has momentum? 

Ans. I do not. The experiments of Maxwell to determine 
whether electricity did or did not possess momentum resulted in 
doubt, though no ev:dences that it does have momentum were found. 

Cross-Int. 180. Is there anything whatever that even tends to 
produce this current over the circuit connecting the terminals of the 
coil except the difference of potential ? 

Ans. The current of course results from difference of potential 
between the terminals of the coil, or between one of the terminals 
of the coil, and points on the wire, if it be connected to only a sin- 
gle terminal. There are a great many circumstances, however, 
besides the difference of potential between the terminals, that affect 
the duration, velocity and strength of the current produced. 

Cross-Int. 181. My question related to that case only where the 
terminals were connected by a wire or where each terminal was con- 
nected with the ground, and as we seem to differ somewhat widely, I 
will restate the entire question. 

Isn’t it too plain for dispute that the current in the case supposed 
commences at the same point of time when one terminal is electri- 
fied positively and the other negatively, and it lasts just as long as 
one terminal remains positive and the other negative, and that it 
ceases at that point of time when the terminals cease to be electri- 
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fied, and that its commencement, duration and cessation have nothing 
whatever to do with the resistance or capacity of the conductor 
joining the two terminals. 

[ Same objection as to the Cross-Int. 171. ] 

Ans. It is not. 

Cross-Jnt. 182. Your negative answer seems to apply to both 
portions of my questiou. For greater certainty, please answer the 
first part and the second part separately. 

Ans. My negative answer applies to both parts of your question. 

Cross-Int. 183. Now suppose that the core in the case of the 
supposed coil with both of its terminals grounded or joined together 
by a conductor had its magnetic energy increased gradually for a 
definite length of timé, say one minute. Would not the positive 
terminal become positive as soon as the rising magnetic energy of 
the core affected the coil, and the negative terminal negative at the 
same point of time; and would not these terminals remain the one 
positive and the other negative during all the time that they were 
affected by the rising magnetic energy of the core; and would not 
the current begin at that point of time when the terminals became 
one positive and the other negative and Jast so long as one remained 
positive and the other negative, and cease at the point of time when 
one ceased to be positive and the other negative ? 

Ans. In the case which you imagine I suppose that the series of 
electrical changes occurring in the line would substantially occupy 
the same period as that taken by the terminals of the coil to vary 
their condition, though the nature of the external conductor would, 
of course, largely affect the period referred to, so that the period 
elapsing between the absolute beginning and the absolute ending of 
the current will not absolutely coincide with the period during which 
the core is changing its condition. 

Cross-Int. 184. Can you refer me to any work on electricity in 
which is described a secondary coil with its terminals enlarged and 
opposed, separated by a thin film of air? 

Ans. Such apparatus has been used in certain experiments, 
though it has been much more common to use condensers whose in- 
sulating material was paraffined paper than to use air as an in- 
sulator. 

I have not many references in mind to specific books. In Gor- 
don’s researches on the specific inductive capacity of different sub- 
stances an induction coil was used having its terminals connected 
by opposed plates separated by an airspace. Similar air condensers 
have been used by various other experimenters. A very brief de- 
scription of Gordon’s apparaius is found in his lectures on static 
electric induction, and also in his larger work on electricity. 

There is also in the English patent of Harrison, No. 4,934, of 
1877, an apparatus designed for use as a condenser telephune receiver, 
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which consists of “two or more plates or disks to act as con- 
densers.”’ 

The apparatus is shown in Figs. 14 and 15 of the Harrison patent. 
It consists of two circular plates of metal separated from each other 
by an intervening air space. When the instrument is to be used as 
a receiver these plates, in the words of the patent, are “connected 
with the line wire and the battery or with a secondary coil.” The 
plates are figured as being somewhat convex, but are not described 
as being necessarily so. 

Oross-Int. 185. Is there anything whatever in the Harrison patent 
about Figs. 14 and 15, or about what you call a condenser tel- 
ephone receiver, except the following? 

According to one method of carrying my invention into effect, I 
have found that the surface to be connected with the electrododes 
may consist of two or more plates or discs to act as condensers, 1s 
shown at Figs. 14 and 15, Fig. 14 being a face view, and Fig. 15 
a side view; these are connected with this line wire and the battery, 
or with a secondary coil, the current being led through the binding 
screws A Bto the terminal disks C C, which are of metal or other 
suitable material held in the brass frame or ring that admits of a 
nice adjustment by the screws D and slide E, at a very sthall dis- 
tance apart, according to the degree of potential. I have also found 
carbon disks or cylinders to be powerful condensers, on account of 
the immense surface which it exposes in proportion to its size. It 
is, however, advisable to coat or varnish its back or margin. 

Ans. ‘There is not. 


CHAS. R. CROSS. 


Subscribed and sworn to, before me, this sixteenth day of June, 
1883. 
WicuiaAmM A. CoPpELAND, 
Special Examiner. 


The examiner here notes that the Dolbear patents, Nos. 239,742, 
dated April 5, 1881, and 240,578, April 26, 1881, were put in evidence 
by the defendants as part of their case, as Exhibits Dolbear Patent 
No. 1 and Dolbear Patent No. 2. 

Evidence closed on both sides. 


WILLIAM A. COPELAND, 
Special Hxaminer. 
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PUBLICATIONS ABOUT BOURSEUL. 

1. Didskalia, Sept. 28, 1854, No. 232. 

2. Du Moncet, Exposé des Applications de L’Electricité. Vol. 
2, p- 225, edition 1854; vol. 3, p. 110, edition 1856. Article by 
Reis. 

3. Du Moncet in Comptes Rendus, Nov. 26, 1877. 


Dr. CLEMENS’S PUBLICATION. 


an 4. Deutches Klinik, Nov. 23, 1863, No. 48, pp. 857-9. 

PUBLICATIONS BY AND ABOUT REIS. 

t 1861. 

j- 

* 5. Frankfurter Conversationsblatt, Nov. 29, 1861. 

» 6. Jahres Bericht des Physikalischen Vereins zu Frankfurt am 
Main. Fur das Rechnungsjahr, pp. 57-64. 1860, 1861. Article 

f by Reis. (Published in 1862.) | 

"4 7. Fortschritte der Physik, in Jahre 1861, pp. 171-73. 

4 1862. 

y] 8. Zeitschrift des Deutsch-osterreichischen Telegraphen Vereins. 


Vol... 9, p. 125. Article by Leacar. 


1863. 
9. Deutsche Industrie Zeitung, No. 16, p. 184, April 17, 1863. 
10. Deutsche Industrie Zeitung, No. 18, p. 208, May 1, 1863. 
11. Deutsche Industrie Zeitung, No. 22, p. 249, May 29, 1863. 
12. Polytechnisches Notizblatt, Dr. Bottger, No. 6, p. 81. 
13. Frankfurter Conversationsblatt, June 30, 1863 (copy of No. 
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14. Polytechnisches Journal of Dr. Dingler, Vol. 168, p. 185 
(reprint of 12). 
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Main, fur das Rechnungsjahr, 1862-1863, p. 35. 

17. Letter Re1s to Lapp, July 13, 1863, printed in Journal of 
the Society of Telegraphic Engineers, 1883, No. 46. 

18. The Newcastle Daily Chronicle and Northern Counties Ad- 
vertiser, August 29, 1863. 

19. Report of the thirty-third meeting of the British Association 
for the Advancement of Science, in August and September, 1863. 

20. Apert & REts prospectus. Frankfort, August, 1863. 

21. ALRERT & REts circular. ” " - 

22. ALBERT & REIs description. ” - 

23. Polytechnisches Journal of Dr. Dingler, vol. 169, p. 23 
(reprint of Legat article, No. 8). 

24. Polytechnisches Journal of Dr. Dingler, vol. 169, p. 399. 

25. Fortschritte der Physik, 1863, p. 96. 

26. Die Gartenlaube, No. 51, December, 1863. Ps , 
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27. Cosmos, vol. 24, pp. 549-352, March 22, 1864. 
28. Proceedings of the Literary and Philosophical Society, of 
Manchester, Nov. 10, 1864. 
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29. Koenig’s Catalogue des Appareils d’Acoustique, p. 5. 

30. Pisko’s die Neueren Apparate der Akustik, p. 94. 

31. Pisko’s die Neueren Apparate der Akustik, p. 241 (reprint 
of 22). 

32. Handbuch der Angewandte Elektricitatslehre, Von Karl 
Kuhn, pp. 1017-1021. 


1866. 


33. Hassier’s Technical Physics. Vienna, vol. 1, p. 648. 
34. ALBERT’S Catalogue. 


1867. 
35. Electricity, by Ropert M. Ferauson, London, 1867, p. 257. 
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PUBLICATIONS RELATING TO BOURSEUL. 


No. 1. DIDASKALIA BOURSEBOUL ARTICLE. 
[Put in evidence by Defendants. No. 34 in answer. ] 
“ DIDASKALIA,” Sept. 28, 1854. 


The wonders with which electricity has lately astonished us are 
about, as it seems, to be increased by a new one, that would not 


only prepare a great revolution in the electric telegraph as practised 
up to the present, but would increase its usefulness in an incalcu- 


lable manner. 
It is a question of nothing more nor less than an electric trans- 
hay mission of the spoken word. The idea originates with a young and 
educated, though modest young man, Charles Bourseul, who was a 
A soldier of the African army in 1848, where he attracted the atten- 
tion of the Governor-General by a mathematical course which he 
delivered to his comrades of the garrison in Algeria, and he is now 
living in Paris. Bourseul’s problem, of the practicability of which 
he is completely persuaded, belongs, perhaps, to those discoveries 
which the scientific world afterwards declares very easy, and which 
they would gladly make us believe could easily have been discovered 
much earlicr if they bad chosen to give themselves the trouble. 

As is well known, the principle upon which electric telegraphy is 
based is as follows: An electric current traversing a metallic wire 
changes a piece of soft iron in the vicinity of which it passes into 
a magnet. As soon as the current ceases, the magnetic quality 
also ceases. This magnet, the electro-magnet, can thus alternately 
attract or let go a movable plate, which by its movements back 
and forth produces the conventional signals used in telegraphy. 
Now it is farther known that all tones are brought to the ear only 
by vibrations of the air, hence are really nothing more than these 


vibrations of the air, and that the endless variety of tones depends 


entirely upon the rapidity and amplitude of the sound waves. 


Could there now be invented a metallic plate which should be so 
movable and pliable that it reproduces all the vibrations of tones 
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(like the air), and should this plate be so connected with an electric 
current that it should alternately make and break the electric current 
according to the air vibrations by which it was affected, it would 


thereby be possible also to arrange electrically a second similarly 
constructed metal plate, so that it repeated simultaneously exactly 
the same vibrations as the first plate, and it would then be exactly 
the same as if one had spoken in the immediate vicinity against this 
second plate, or the ear would be affected precisely as if it received 
the tones directly through the first metallic wall. The electric tel- 
egraph formerly stamped by the Academy as nonsense is now spread 
throughout all the world as a common phenomenon; if we question 
in regard to this new idea of a young physicist the principles of 
physics, they have not only nothing to offer against the possibility of 
its being carried out, but its success appears inf act to be more 
probable than did a short time ago that of the electric telegraph itself. 
If it be practically carried out, the electric telegraph could be oper- 
ated by every one. There would be need of no farther device and 
knowledge than a galvanic battery, two vibrating plates and a metal 
wire; without any other preparation the one must talk against one 
metallic plate, and the other hold his ear near the other plate, and 
they could converse with each other as if face to face. The young in- 
ventor believes in the success of his efforts, and challenges scientific 
men to prove that the laws of physics contradict the abuve-men- 
tioned principles, and thereby make the attempt seem impossible. 
Meanwhile may the affair enjoy in high degree the attention which it 
is certainly attracting. 

(Didaskalia Magazine for Intelligence, Humor and News, No. 232, 
28th of September, 1854.) Translated by A. Stetson. 


No. 2. DU MONCEL’S BOURSEUL. 
[Put in evidence by the Complainants. ] 


Du. Moncel’s Exposé des applications de l Electricité, vol. 2, p. 
225, edition 1854; vol. 3, p. 110, edition 1856, contains the follow- 
ing :— 

Electric Transmission of Speech. I have not been willing to give 
a place in the chapter on electric telegraphy to a fantastic conception 
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of a certain Mr. Cu Bxx, who believes that we may yet be able to 
transmit speech by electricity, because I might have been asked why 
by the side of so many remarkable inventions I was willing to class an 
idea which as presented by its author has not got beyond the condi- 
tion of a dream. But I have undertaken to mention all of the appli- 
cations of electricity which have come to my knowledge, and therefore 
I will here give the information which the author has published up 
to this time on the subject. 

“ After the telegraphic marvels, which can reproduce at a distance 
handwritings, or even more or less complicated drawings, it may 
appear impossible to penetrate farther into the region of the marvel- 
lous, yet we will try to advance a few steps farther. I have, for ex- 
ample, asked myself whether speech itself may not be transmitted by 
electricity ; in a word, if what is spoken in Vienna may not be heard 
in Paris? The thing is practicable in this way : — 

“We know that sounds are made by vibrations, and are made sen- 
sible to the ear by the same vibrations, which are reproduced by the 
intervening medium. But the intensity of the vibrations diminishes 
very rapidly with the distance ; so that even with the aid of speaking- 
tubes and trumpets, it is impossible to exceed somewhat narrow litmits. 
Suppose that a man speaks near a movable disk, sufficiently flexible 
to lose none of the vibrations of the voice; that this disk alternately 
makes and breaks the currents from a battery; you may have at 
a distance another disk which will simultaneously execute the same 
vibrations. | 

“It is true that the intensity of the sounds produced will be vari- 
able at the point of departure, at which the disk vibrates by means 
of the voice, and constant at the point of arrival, where it vibrates 
by means of electricity; but it has been shown that this does not 
change the sounds. It is, moreover, evident that the sounds will be 
reproduced at the same pitch. 

“The present state of acoustic science does not permit us to de- 
clare @ priori if this will be precisely the case with syllables uttered 
by the human voice. The mode in which these syllables are pro- 
duced has not yet been sufficiently investigated. It is true that we 
know that some are uttered by the teeth, others by the lips, ete. ; 
but that is all. 
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* However this may be, observe that the syllables can only repro- 
duce upon the sense of hearing the vibrations of the intervening 
medium. Reproduce precisely these vibrations, and you will pro- 
duce precisely these syllables. 

“It is, at all events, impossible, in the present condition of sci- 
ence, to prove the impossibility of transmitting sound by electricity. 
Everything tends to show, on the contrary, that there is such a pos- 
sibility. When the application of electro-magnetism to the trans- 
mission of messages was first discussed, a man of great scientific 
attainments treated the idea as utopian, and yet there is now direct 
communication between London and Vienna by means of a simple 
wire. Men declared it to be impossible, but so it is. 

“It need not be said that numerous applications of the highest 
importance will immediately arise from the transmission of speech 
by electricity. Any one who is not deaf and dumb may use this 
mode of transmission, which would require no apparatus except an 
electric battery, two vibrating disks and a wire. In many cases, as 
for example in large establishments, orders might be transmitted in 
this way, although transmission by electricity will not be used while 
it is necessary to transmit letter to letter, and to make use of tele- 
graphs which require use and apprenticeship. However this may be, 
it is certain that in a more or less distant future speech will be trans- 
mitted by electricity. J have made some experiments in this direc- 
tion. They are delicate, and demand time and patience; but the 
approximations obtained promise a favorable result.” 


No. 3. DU MONCEL ARTICLE. 

[Put in evidence by the Complainants. ] 
In a paper by Du Moncel and published in Comptes Tendus, 
Nov. 26, 1877, he refers to this notice about Bourseul’s plan, and 


adds :— 

However this may be, the fact cannot be concealed that it is Mr. 
Bell who is the inventor of the telephone, for there is a whole world 
between a first idea and its definite realization. Itis simply because 
Mr. Bell has made the intensity of the currents which transmit the 
vibrations of the voice to correspond to the latter in their amplitude 
and their changes, that the problem has been solved. 
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DR. CLEMENS’ PUBLICATION. 


No. 4. CLEMENS’ SUGGESTION. 
[Put in evidence by Defendants. No. 29 in answer. ] 

DeuTscHEs Kuintk, No. 48, Nov. 28, 1863, pp. 468-9. Dre 
Angewandte Herlelehtricitat, Von Dr. Th. Clemens, Frankfort-a-M., 
VI. article. 2d part. Disorders of the Spinal Marrow and their 

reatment by Electricity. Foot Note. 

This most wonderful phenomenon of the transmission of sound 
in the electrified wire I have observed once before, about ten years 
ago, in the following manner: A strong induction coil was set in 
motion with one cell of battery, and the current conducted above 
ground through a copper wire several hundred feet long from my 
study to a distant garden house. As soon as the wire thus extended 
was attached at the farther place to a strong coil, one could hear in 
that farther coil, quite distinctly, the running of the machine and 
likewise perceive at the second coil any tone which was able in any 
way to set up strong [bedentenden] vibrations. Shouting into a 
funnel, blows on a metallic plate, etc., if directed towards the induc- 
tion coil, were heard distinctly in the farther coil like the tones of 
an eolian harp. Herein lies more than a wonderful fact in keeping 


for the future. 


PUBLICATIONS BY REIS AND OTHERS RELATING TO THE 
REIS TELEPHONE. 


No. 5. REPORT OF REIS LECTURZ. 


[Put in evidence by Defendants. No. 31 in answer. ] 
FRANKFURTER CONVERSATIONSBLATT, Nov. 29th, 1861. 
Reproduction des Schalles durch den galvanischen strom (F'rank- 
Surt). 

“ Reproduction of sound by the galvanic current” (Frankfort). 


For this new discovery, which rightly excites the greatest interest, 
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we have to thank Mr. Reis, teacher in Friedrichsdorf. He has suc- 
ceeded after many experiments in solving, up to a certain point at 
least, this problem, which up to the present has been considered in- 
solvable. 

Of all the new discoveries in natural science there are none of so 
general advantage and which so enter into our practical life as those 
in the domain of chemistry and physics; in the latter galvanism in its 
application to electro-plating and telegraphy has achieved remarkable 
results. At the moment when telegraphy has attained a place in our 
social life, there begins, perhaps, for the same a new era in the fact 
that as we in telegraphy make ourselves understood by means of 
signs, in this we can make ourselves understuod by means of tones 
at a distance. 

Mr. Reis has constructed in a very ingenious manner an appara- 
tus by means of which he has shown some perfectly successful ex- 
periments before a large audience in the physical society in this 
city. 

He has made a very happy use of the earlier discovery, that the 
iron core of a wire helix produces tones by the interruptions of the 
current following each other at very short periods. 

His apparatus for receiving the sound is based upon the arrange- 
ment of the human ear. It consists in the first place of a funnel-shaped 
cavity [to represent the cartilage of the ear] to receive the sound, 
closed at its narrower part by a membrane, upon which is fastened 
an elastic strip of platinum which is connected with one of the cir- 
cuit wires, while the former is in electric connection with the other 
pole of the battery. 

As soon, then, as the sound waves set the membrane in vibration, 
the elastic strip of metal fastened to the same will make the same 
vibrations, will alternately rise and fall, thereby touching the other 
elastic strip and so making and breaking the current. 

The reproduction of the sound by the galvanic current, for it is 
only such and not a conduction of the sound, is brought about in the 
manner specified above. Into a wire helix, included in the circuit, 
is placed a thin metal rod, —e. g., a knitting needle, — which appara- 
tus, in order to increase the tone, is placed upon an easily vibrating 
support, a resonant box. By means of the current now made, now 
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broken, the iron rod is also set into vibrations, which are communi- 
cated to our ear and there reproduce the sound. 

The vibrations of the iron rod correspond with those of the mem- 
brane; but as the pitch of the tones is dependent upon the times of 
vibration of the sounding body, the lower tones escape our notice, 
while the higher ones are especially noticed. 

Up to the present the reproduction of the tones is indeed weak, 
and words cannot be reproduced. We leave here ithe question as to 
whether this hereafter will be successfully accomplished. 

Mr. Fritz, instrument maker, has just constructed a new instru- 
ment with some improvements, and Prof. Boettger will hereafter 
make experiments with it in the physical society, to which we shall 
at times call attention. 


No. 6. REIS LECTURE. 


[Put in evidence by Defendants. No. 40 in answer. ] 


J AHRES-BERICHT DES PHYSIKALISCHEN VEREINS ZU FRANKFURT AM 
MaIN; FUR DAS RECHNUNGS JAHR, 1860-1861. 


Yearly Report of the Physical Society at Frankfort-a-M., 1860-61, 
pp. 57-64 (published in 1862). 


“On telephony by means of the galvanic current, by Philipp Reis.” 


The extraordinary results in the field of telegraphy have probably 
otten raised the question, If it might not be possible to transmit 
musical tones themselves [Tonsprache] to a distance? Experi- 
ments made in this direction could not, however, produce any result 
at all satisfactory, because the vibrations of conducting media soon 
lose their intensity to such an extent that they are no longer appre- 
ciable by our senses. 

A reproduction of tones [Tonen] at certain distances by means of 
a galvanic current has probably been thought of, but the practical 
solution of this problem has certainly seemed the most doubtful to 
the very persons who, from their knowledge and appliances, were in 
the best condition to attack it. To a person having only a superficial 
knowledge of physics the problem presents far less difficulties, sim- 
ply because the most of them are unperceived. About nine years 


he 
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ago I also (baving an extraordinary enthusiasm for what was new, 
and an insufficient knowledge of physics) had the boldness to attempt 
the solution, but was soon furced to desist because the very first 
experiment convinced me of the impossibility of its solution. 

Later, after further study and experience, I came to see that my 
first experiment had been a very rough and by no means conclusive 
one; I did not, however, follow up the subject seriously, because I 
did not feel myself equal to the difficulties in the way. 

Youthful impressions, however, are strong, and therefore not 
easily effaced. I could never get rid of the thought of that first ex- 
periment and its occasion, notwithstanding all that reason says to the 
contrary, and thus, half unwillingly, this project of my youth was 
reviewed in hours of leisure; the difficulties and the means for over- 
coming them were weighed; but for the present, at least, no experi- 
ment was made. 

How indeed could a single instrument reproduce the combined 
effect of all the organs occupied in human speech? This was always 
the cardinal question ; finally I got the notion of putting the question 
in another way, — 

How is our ear affected by the totality of vibrations produced by 
the organs of speech all simultaneously active? Or more gener- 
ally, — 

How are we affected by the vibrations of several simultaneously 
sounding bodies? | 

To answer this question, we must, in the first place, understand 
what must happen in order that we may perceive a single tone. 

Without our ear, any tone is nothing else than a recurrent conden- 
sation and rarefaction of some body repeated at least seven or eight 
times ina second. If this occurs in the same medium in which we 
are, the membrane of the ear is at each condensation forced towards 
the middle ear, to be moved at the subsequent rarefaction in the 
opposite direction. These vibrations produce a synchronous raising 
and falling of the hammer upon the anvil (according to other au- 
thorities, an «pproach or receding of the ear-bone particles), and a 
similar number of tremors in the fluid of the cochlea, in which the 
filaments of the auditory nerve are distributed. The greater the 
condensation of the conducting medium at any giving moment, the 
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greater is the amplitude of vibration of the membrane and hammer, 
and consequently the more powerful the blow upon the anvil and the 
vibration of the nerves by means of the fluid. 

The office of our organs of hearing is, therefore, to transmit with 
certainty up to the auditory nerve every condensation and rarefaction 
occurring in the surrounding medium. But the office of the auditory 
nerve is to bring to our consciousness the vibrations of matter which 
have occurred ina given time, both as regards number and amplitude. 

: Here, for the first time, certain combinations receive a name; here, 
certain vibrations are tones or noises [ Téne oder missténe}|. 

What our auditory nerve perceives is, then, simply the effect of 
a force coming within the range of consciousness, and this force can 
be represented both as to duration and magnitude graphically by a 
curve. 

Let a 6 represent any given time, and the curve above the line 
condensation (+), the curve below the line rarefaction (—), then 
any ordinate raised from the end of any abscissa will represent the 
degree of condensation, at the time represented by its base, in con- 
sequence of which the drum of the ear vibrates. 


Our ear can under no circumstances appreciate more than can be 
represented by these curves, and this indeed is entirely sufficient to 
give us a clear perception of any tone [ton] or any combination of 
tones. | 

If several tones [tonen] are produced at the same time, the con- 


ducting medium is subjected to the influence of several simultaneous 
forces, and the two following laws will hold good: If the forces act 
in the same direction, the amplitude is proportional to the sum of 
the forces; if the forces act in opposite directions, the amplitudes 
are proportional to the difference of the opposing forces. 


If, for example, in the case of three tones, we draw the curve of 


condensation of each separately, then by a summation of the ordinates 
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of corresponding abscissas, we can determine new ordinates and de- 
velop a new curve, which might be called the combination curve. 
This represents exactly what our ear perceives of the three simul- 
taneous tones. The fact that the musician can distinguish the three 
tones need not surprise us any more than the fact that any one 
acquainted with the theory of colors can in green discover blue and 
yellow; but the combination curves in Plate I. show that this diffi- 
culty is a slight one, for in these curves all the relations of the 
components successively recur. In the case of chords of more than 
three notes the relations are not so readily seen from the drawing, 
Plate II., for example. In the case of such chords, however, the 


skilled musician also finds difficulty in recognizing the separate 


notes. 

Plate III. illustrates discord [ Dissonanz]. Why discords impress 
us unpleasantly I will leave my readers tu judge at this time, though 
I may perhaps return to the subject subsequently in another paper. 

From the preceding it follows : — 

First. Every tone [Ton] and every combination of tones, on 
striking our ear, causes vibrations of the drum of the ear, the suc- 
cession of which may be represented by a curve. 

Second. The succession of these vibrations alone gives us a con- 
ception (sensation) of the tone, and every alteration changes the 
conception (sensation ). 

As soon, then, as it is possible to produce, anywhere and in any 
manner, vibrations whose curves shall be the same as those of any 
given tone or combination of tones, we shall receive the same im- 
pression as that tone or combination of tones would have produced 
on us. 

With the above principles as a foundation, I have succeeded in 
constructing an apparatus with which I am enabled to reproduce the 
tones of various instruments, and even to a certain extent the human 
voice. It is very simple, and by means of the figure will be easily 
understood from the following explanation : — 
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In the cubical block of wood r s ¢ uv w «& there is a conical 
perforation a, closed at one end by a membrane 6 (pig’s intestine), 
upon the middle of which there is cemented a conducting strip of 
platinum; this is connected with the binding screw p [auf deren 
mitte ein stromleitendes Streichen Platin feftgelittet ist. Dieses 
steht mit der klenme p in Verbindung]. From the binding screw n, 
another thin strip of metal [ein dunnes metallstreischen] extends 
until over the middle of the membrane, and ends here in a platinum 
wire placed at right angles to its length and surface. 

From the binding screw p, a conducting wire runs through the 
battery to the distant station, being comfiected with a coil of silk- 
covered copper wire, and this again is connected with a conductor 
leading back to the binding screw n. 

The coil at the distant station is about six inches long, is com- 
posed of six layers of fine wire, and, as a core in its centre, has a 
knitting-ne dle which projects about two inches at both ends. By 
means of the projecting ends, the coil rests upon two bridges of a 
resonant case. (All this part can of course be replaced by any 
other apparatus by means of which the well-known “ galvanic tones ” 
can be produced.) 

If now tones or combinations of tones are produced in the neigh- 
borhood of the block, so that sufficiently powerful waves enter the 
opening a, then these -sounds cause the membrane 6 to vibrate. 
At the first condensation the hammer-like wire d is pushed back ; 
at the rarefaction it cannot follow the retreating membrane, and the 
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current traversing the strip remains broken [Strom bleibt so lange 
unterbrochen bis, e¢c.], until the membrane forced by a new conden- 
sation again presses the strip (proceeding from p) against d. In this 
way each sound wave causes a breaking and closing [ein Oeffnen 
und ein Schliessen] of the current [Stromes]. 

At each closing [Schliessen] of the circuit [kette] the atoms of the 
iron wire inside the distant spiral are moved away from each other 
(Pouillet Miller, page 304, Vol. II., fifth edition) ; on breaking the 
circuit [beim unterbrechen des Stromes} these atoms seek to regain 
their position of equilibrium. When this happens, in consequence 
of the reciprocal actions of elasticity and inertia, a number of vibra- 
tions are produced, and they give the longitudinal sound of the rod 
(see as above). This is the case if the making and breaking of the 
current [Unterbrechungen und Schliessungen des Stromes] occur 
with comparative slowness. If they occur more rapidly than the 
oscillations of the iron core, due to its elasticity, the atoms cannot 
complete their course. The paths described become shorter in pro- 
portion as the interruptions are more frequent, but then are just as 
numerous as these. ! 


The iron wire no longer gives its longitudinal (normal) tone, but 
a tone whose pitch corresponds to the number of interruptions 
| Unterbrechungen]| (ina given time); this is the same as saying 
that tie rod reproduces the tone [ton] impressed upon the interrupler 
[dem Unterbrechungs apparat]. The intensity also of this tone is 
proportional to that of the original one, for in proportion as this is 


more intense the motions of the membrane are greater; the motions 
of the hummer, also, and finally the time during which the circuit 
remains opened, is greater, and consequently up to a certain limit, 
the motions of the atoms in the reproducing wire are greater, we 
perceiving them as greater vibrations, in just the same way as we 
would have perceived the original sound wave. 

As the length of the conducting wire can undoubtedly be made 
as great as in direct telegraphy, I have called my instrument 
“ telephone.” 

Now, in reference to the capabilities of the telephone, it may be 
stated that I was enabled to render audible to the members of a large 


assembly (The Physical Society at Frankford-a-M.) melodies which 
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were sung not very loud into the apparatus in another house three 
hundred feet away, with closed doors. 

Other experiments showed that the sounding wire was capable of 
reproducing complete chords of three tones of a piano, upon which 
the telephone was placed, and that it reproduces equally well the 
tones of other instruments, accordion, clarinet, horn, organ pipes, 
etc., provided that the tones are within the compass F—tf. 

Of course, in all experiments, sufficient precautions were taken to 
insure that there was no direct conduction of sound. This is very 


easily done by making a momentary short circuit immediately in 
front of the coil, by which means its action is temporarily inter- 


rupted. 
Hitherto it has not been possible to reproduce the tones of human 


speech [Tonsprache des Menschen] with a distinctness sufficient for 
every one. The consonants are for the most part reproduced pretty 
distinctly, but the vowels as yet not in an equal degree. The cause 
of this I will attempt to explain. 

According to the experiments of Willis, Helmholtz and others, 
vowel tones can be produced artificially, if the vibrations of one 
body are from time to time augmented by those of another, some- 
what as follows : — 

An elastic spring is set in vibration by the blow of a tooth on a 
toothed wheel; the first vibration is the greatest, and each subse- 


quent one is smaller than the preceding. 
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If, after a few vibrations of this kind (the spring not coming to 
rest in the mean time), the tooth wheel imparts a new stroke, the 
following vibration will be again a maximum, and so on. 

The pitch of the tone produced in this way depends upon the 
number of vibrations in a given time, but the character of the tone 
upon the number of swellings [Anschwellungen] in the same time. 
Two vowels having the same pitch would differ in about the way 
represented by the curves (Figs. 1, 2), while the same tone without 
any vowel character would be represented by the curve (Tig. 3). 
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Our organs of speech probably produce the vowels in the same 
manner, through the combined action of the upper and lower vocal 
cords, or of these latter and the cavity of the mouth. 

My apparatus reproduces the number of vibrations, but with an 
intensity much less than that of the original ones; though, as I have 
reason to believe, toacertain degree proportional among themselves. 
But in the case of these generally small vibrations, the difference 
between large and small vibrations is more difficult to perceive than 
in the case of the original waves, and the vowel is therefore more or 
less indistinct. 

Whether or not my views as to the curves corresponding to sound 
combinations are correct could perhaps be decided by means of the 
new phonautograph of Duhamel (“ Vierordt Physiology,” page 254). 

It may be that for the practical application of the telephone much 
remains to be done; for physics it has already sufficient interest, 
from the fact that it opens a new field for research. Friedrichsdorf, 
near Frankfort-a-M., December, 1861. 


No. 7. REIS EXHIBITION OF 1861. 


[Put in evidence by Defendants. No. 26 in answer.] 
FORTSCHRITTE DER PHysik, XVU., FOR 1861, pp. 171-3. 


Po. Reis. Telephony by means of the electric current. (Annual 
Report of the Physical Society of Frankfort on the Main, 1860-1, 
pp. 57-64. ) 


By the name “Telephone” the author designates the following 


; 
; 
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apparatus of his own construction by means of which and with the 
help of the galvanic current he is enabled “to reproduce at a dis- 
tance the tones {[Tonen] of different instruments and even to a cer- 
tain degree the human voice.” 

A wooden cube is bored through from one of the faces to the 
opposite one, the cavity taking the shape of a cone; the smaller 
opening is closed by means of a membrane (hog’s intestine, 
Schweinsdiiundarm). On the middle of the membrane and parallel 
with it is a thin strip of platinum cemented fast at one end whilst 
the other end is held by a binding post [klemme] p. From 
another binding post g extends a similar thin strip of metal as far as 
over the centre of the membrane, and carries a little platinum wire 
directed towards the membrane at right angles to the strip and the 
surfuce of the membrane. From binding post p a conductor leads 
through a battery to a distant coil, which again is connected by 
another wire to binding post q. 

The coil at the distant station is about six inches long, consists of 
six layers of thin wire and encloses as a core a knitting needle 
which protrudes about two inches at each enl. By these protruding 
ends the coil is supported on two bridges of a sound board. If now 
tones or combinations of tones are produced in the vicinity of the 
large opening of the conical cavity so that sufficiently strong waves 
énter it, these waves will set the membrane into vibration; by the 
outward motion of the membrane the platinum strip cemented on it 
is pressed against the hammer-shaped wire d and the galvanic 


current [strom] is closed [geschlossen]; by the inward motion of 


the membrane the current is reopened. The alternate magnetizings 
and demagnetizings of the core of the coil resulting therefrom will 
bring forth, if the alternation is slow, the longitudinal tone of the 
core, and if the alternation [aufeinanderfolge] is quicker, a longitu- 
dinal vibration of the same, the period of which corresponds to the 
period of the interruptions of the current [unterbrechungen des 
stromes | or of the vibrations of the membrane, and consequently to the 
rate or pitch of the tone which entered the conical cavity. That 
means according to the author that “The rod [stab] reproduces the 
tone which was impressed upon the interrupting apparatus [unterbre- 
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chungsapparat].” “The strength of this tone is also proportionate 
to the original tone, for ” as the author, though not very accurately, 
explains, “the stronger this is, the greater the motion of the little 
hammer, the greater finally the time during which the circuit 
remains open, and consequently the greater, up to a certain limit, 
the motion of the atoms in the reproducing rod, which motions affect 
us as greater vibrations, as the original wave itself would have 
done.” By means of this telephone the author made audible to the 
members of a large meeting of the Physical Society in Frank fort-a- 
M. melodies sung not very loud into the apparatus, in a house 
situated about 300 feet distant, with closed doors. “Ovher trials 
showed that the resounding rod is capable of reproducing full 
chords [dreiklingej of a piano on which the telephone rests, and 
that, in short, it reproduces just as well the tones of other instru- 
ments, such as the harmonica, clarinet, horn, organ pipe, ete., pro- 
vided the tones are within a certain range, from F to f* or there- 
about. 

“As a matter of course sufficient care was taken to ascertain 
whether direct transmission of the sounds had nota share in the 
result. This was ascertained very simply by establishing for a 
given time a good shunt circuit directly before the coil, in con- 
sequence of which, of course, the activity of the latter ceased for 
that time. 

“It was not possible thus far to reproduce spoken tones [Ton- 
sprache des menschen] with a distinctness satisfactory to all; the 
consonants are for the most part distinctly reproduced, the vowels 
not in the same degree.” The author attempts to explain this im- 
perfect reproduction of the vowels by saying that the apparatus 
reproduces the vibrations to a certain extent indeed with proportion- 
ate, but also reduced strength, and the ear can no longer satisfacto- 
rily discern the relation of the proportionately great. vibrations 
which determine the pitch [Tonhédhe] to the small vibrations on 
which vocal quality [vocal Farbe] depends. 
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paratus by means of the vibrations of a membrane corresponding to 
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[Put in evidence by Defendants. Nos. 19, 27 and part of 28 in answer. | 


Journal of the German-Austrian Telegraph Association, V. 9, 
p. 1, 1862. 

Concerning the reproduction of sounds by means of galvanic elec- 
tricity: by V. Legat, Royal Prussian Telegraph Inspector at 
Cassel, accompanied by copperplates VIII. and LX. 


It might not be uninteresting to make known, in wider circles, the 
following ideas lately communicated by Mr. Philip Reis to the So- 
ciety of Physics, and to the meetings of the Free German Institute, 
at Frankfort on the Main, concerning the reproduction of tones 
[Tonen] by means of galvanic electricity, and, also, what has been 
hitherto accomplished towards the realization of this project, in order 
that the accumulated experiments may serve as a foundation to build 
upon, and that the capacity of the electric current, which by human 
ingenuity has already been made serviceable for correspondence, may 
be developed in this direction also. 

In this essay we shall not deal with the electric current as to its 
capacity for operating telegraphic apparatus of whatever construction 
for the reproduction of visible signs, but of the application of this 
current to the production of audible signals, of tones ['Tonen]. 

The air waves, which by acting upon the ear excite in us the sen- 
sation of sound by primarily setting the tympanum of the ear into 
vibratory motion, are, as is well known, transmitted to the interior 
parts of the ear and to the auditory nerves there located by means of 
a lever. apparatus of wonderful delicacy, the auditory bones (hammer, 
anvil, stirrup); and the attempt to reproduce tones therefore de- 
pends upon this, to actuate an artificial imitation of this lever ap- 


the membrane of the ear drum, and thereby to open and close (zum 
Oeffnen ti Schliessen) a galvanic circuit, connected with a distant 
station by a metallic conductor. 

Before describing the apparatus to be used, it would be proper to 


inquire how our ear apprehends the vibrations of any one particular 
tone, and the combined vibrations of all simultaneous tones acting 
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upon it, because thereby we may determine the operations which are 
to be performed by the transmit ting and receiving apparatus in the 
solution of the problem. 

Examining first the processes which take place in order that the 
human ear may apprehend any single tone, we find that each tone is 
the result of alternate rarefactions and condensations repeated within 
a fixed time. If this operation occurs in the same medium in which 
the ear is placed, then at each condensation the membrane is forced 
toward the cavity of the drum, and toward the opposite side at each. 
rarefaction. 

These vibrations cause corresponding movements in the auditory 
bones, and are thereby transmitted to the auditory nerves. 

The greater the degree of condensation of the sound-conducting 
medium is at a given time, the greater will be the amplitude of 
vibration of the membrane and auditory bones, and the greater the 
consequent result; and in the opposite case, so much the weaker. 
Hence it is evidently the function of the auditory apparatus to impart 
with faithfulness to the auditory nerves every condensition and rare- 
faction which occurs in the surrounding medium. On the other 
hand, the function of transmitting to our consciousness both the 
number and amplitude of the resulting vibrations occurring within a 
given time devolves upon the auditory nerves. 

It is here, in our consciousness, that a certain complex phenome- 
non receives a specific name; it is here, in our consciousness, that 
the transmitted vibrations become tones [ Tonen]. 

Accordingly, that which is apprehended by the auditory nerves is 
the effect of a force, reaching to our consciousness, and which can 
be made more easy of comprehension, as to its duration and strength, 
by graphical delineation. 

For example, let the length of the line a-b represent a definite 
period of time, the curves above this line the condensations (+), 


a = 


and the curves below this line the rarefactions (—); then every or- 
dinate erected at the end of any abscissa will indicate at the moment 
of time indicated by this abscissa, the degree of condensation in con- 
sequence of which the membrane of the drum vibrates. 
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The ear is not capable of perceiving more than can be represented 
in this way, or more than can be represented by similar curves ; this 
is, however, sufficient to convey to our consciousness any single 
tone [ Ton] or any required combinations of tones. For if several 
tones are generated simultaneously, then the tone-imparting medium 
is influenced by several forces, acting at the same time, and subject 
to mechanical laws. 

If all the forces act in the same direction, then the amount of 
motion is in proportion to the sum of all the forces; if on the other 
hand the forces act in opposing directions, then the amount of 
motion is in proportion to the difference between the opposing 


forces. 
From these principles it follows that the curves representing the 


condensations of a number of simultaneously generated tones may 
be combined in a single curve of condensation, which will indicate 
with precision what our ear apprehends through the reception of 


these simultaneously acting tones. 

The objection generally made to this proposition, that a musician, 
or any person, is able to distinguish the simple tones out of which 
these composite curves are formed or arise, should not be allowed 
to militate against it; as it is also possible for some who are familiar 
with the study of colors to distinguish, in green, for example, the 
mixture of yellow and blue, in their varied shades; and the one 
phenomenon as well as the other is referable to the fact that each 
observer is very familiar with the factors of that product which has 
been conveyed to his consciousness. 

By the explanations heretofore given, it is easy to construct the 
curves representing the condensations of various tones, chords, etc., 
and a few examples are given by way of illustration : — 

Fig. 1, Plate VIII., represents a composite curve formed of three 
tones, in which all the proportions of the components recur suc- 
cessively. 

Fig. 2 represents a similar curve formed of more than three 
tones; in this case, however, it is no longer possible to represent the 
proportions so clearly in the drawing, yet an experienced musician 
will be able to discern them even here, although in practice it might 
_ be difficult for him to recognize the separate tones in such a chord. 
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The advantage of representing the operation of tones upon the 
human ear after this manner is that it gives the clearest view pos- 
sible of the course of the process; the representation here given also 
shows why a discord [dissonanz], Fig. 3, must affect the ear 
disagreeably. 

This apparent digression from the subject under consideration was 
necessary to demonstrate that as soon as we are able, in any place 
and in any manner, to reproduce vibrations of such curves and inten- 
sities as are equivalent to the curves and intensities of the vibra- 
tions of any particular tone, or of any particular combination of 
tones, we shall have the same impressions as were produced upon 
us by this original tone, or these original combinations of tones. 

The apparatus described hereafter offers the possibility of produ- 
cing these vibrations in every manner desired; and by the use of 
galvanic electricity it is possible to evoke, at any distance, vibra- 
tions like [gleiche] those which have been so produced, and in this 
way to reproduce at any place the tones which have been generated 
at another place. 

In Plate IX., Fig. 4 A is the tone transmitter [Tonangeber], and 
B the tone receiver [Tonenppfanger |, and these two instruments are 
set up at different stations. I must observe at the outset that the 
arrangement of the instruments for sending backwards and forwards 
is omitted for greater clearness ; and likewise, as the whole thing is 
not presented as a completed fact, but only to call to the notice of a 
wider circle what has been already ascertained, the possibility of the 
working of the apparatus at a distance greater than the limited 
direct working allows at present is left out of consideration, since 


these points are easily accomplished by mechanical ar ‘angements and 
since the most important facts of the phenomena treated are not 
influenced thereby. 

Let us now turn to the tone transmitter, Fig. 4 A. This on the 
one hand is connected by the metallic conductor with the tone 


receiver, Fig. 4 B, at a neighboring station; on the other hand it is 
connected by means of the electric battery C with the earth, or 
with the metallic return conductor. The tone transmitter, Fig. 4 A, 
consists of a conical tube a 6, about 15 centimetres in length, hay- 
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ing a front opening of about 10 centimetres, and a rear opening of 
about 4 centimetres. 

It appears by practical experiments that neither, the material of 
this tube nor any increase in its length jipfluenced the accuracy of 
the action of the apparatus. An enlargement of the diameter of the 
tube impairs the working of the apparatus, and it is desirable that 
the inuer surface of the tube be as smooth as possible. The smaller 
or rear end of the tube is closed by a collodion membrane o, and 
upon the centre of the circular surface of this membrane rests one 
end c of the lever c d, the supporting point e of which is sustained 
by a bracket, and is kept in electrical connection with the metallic 
conductor. The proper lengths of the respective arms ce and e d of 
this lever are regulated by the laws of the lever. It is advisable to 
make the arm c e longer than the arm e dj; in order that the least 
motion at c may operate with greatest effect at d. It is also desira- 
ble that the lever itself be made as light as possible, that it may fol- 
low the movements of the membrane. Any inaccuracy in the 
operation of the lever cd in this respect will produce false tones at 
the receiving station. When in a state of rest the contact at d g is 

closed, and a delicate spring n maintains the lever in this position. 
The second part of the apparatus, the standard f, consists of a 
metallic support, connected with one pole of the battery C, the 
other pole of which is connected to the earth, or toa metallic return 
wire leading the other station. 

Upon the standard / is arranged a spring g, with a contact point 
corresponding to the contact point d of the lever c d; the position 
of g is regulated by the screw hk. 

In order not to impair the operation of the apparatus by the 
action of the air waves against the rear side of the membrane, it is 
desirable to place a disk of about fifty centimetres in diameter at 
right angles to the longitudinal axis of the tube a 8; this disk may 
be attached to the tube by a fastening surrounding its outer circum- 
ference. 

The tone receiver, Fig. 4 B, consists of an electro-magnet m m, 
which rests upon a sounding board n w; its cvil is connected 
respectively with the metallic conductor and the earth or the metal- 


lic return conductor. 
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Facing the electro-magnet m m is an armature, to which is 
attached a very long but light and broad lever 7. 

The lever ¢ with the armature is suspended from the standard & in 
the manner of a pendulum, its motion being regulated by means of 
the screw / and the spring q. 

In order to increase the capacity of the apparatus, the tone 
receiver may be placed at one of the focal points of an elliptical 
chamber of suitable size, and the listener may place his ear at the 
other focus of this chamber. 

The operation of the apparatus described is as follows : — 

When at rest the galvanic circuit { kette] is closed. When the 
air, which is in the tube @ 6 of the apparatus, Fig. 4 A, is alter- 
nately condensed and rarefied, by speaking into it (or by singing 
or introducing the tones of an instrument), a movement of the mem- 
brane closing the smaller opening of the tube is produced, corre- 
sponding to such condensation or rarefaction. The lever ¢ d fol- 
lows the movements of the membrane, and opens and closes [éffnet 
und schliesst] the galvanic circuit [kette] at d g, so that at each 
condensation of the air in the tube the circuit is opened, and at each 
rarefaction the circuit is closed [ein Oeffuen und ein Schliessen 
erfolgt ]. 

In consequence of this operation, the electro-magnet of the ap- 
paratus, Fig. 4 B, in accordance with the condensations and rarefac- 
tions of the column of air in the tube a b, Fig. 4 B, is correspond- 
ingly demagnetized and magnetized {[demagnetisirt und magnetisirt | 
and the armature of the magnet is set into vibrations like those of 
the membrane in the transmitting apparatus. But the beam (Balken) 
i attached to the armature communicates these corresponding vibra- 
tions of the armature to the air surrounding the apparatus Fig. 4 
B, which finally transmits the vibrations so produced to the ear of 
the listener. 

We have not here to consider the question of the transmission 
[ Fortpflanziing] of tones by means of the gilvanic current, but only 
of the conveyance [ Uebertragiing] of generated sounds to another 
place, and in this way that at the latter place a similar cause is pro- 
duced, and a similar effect obtained. It must not be ignored, how- 
ever, that while the apparatus described reproduces the exact number 


NOS. 9, 10, 11. INDUSTRIAL GAZETTE. 553 


of the original vibrations, but not of the same strength (die gleiche 
stirk rc reproducirten schningiingen noch nicht erreicht nurde) ; 
and that the achievement of this result is reserved for an improve- 
ment of the apparatus. 

In consequence of the imperfection of the apparatus at this time, 
the minor differences of the original vibrations are distinguishable 
with more difficulty,— that is, the vowel sounds appear more or less 
indistinct, — inasmuch as each tone depends not mercly upon the 
number of the vibrations of the medium, but also upon its conden- 
sation and rarefaction. 

This also explains why chords and melodies were transmitted with 
marvellous accuracy in the practical experiments hitherto made, 
while single words in reading, speaking, etc., were less distinctly 
recognizable, although even in these the inflections of the voice, as 
in interrogation, exclamation, surprise, calling, etc., were clearly 
reproduced. 

There is no doubt that the subject we have been considering, 
before it becomes practically valuable for use, will require consid- 
erable improvement; it will especially be necessary to perfect the 
mechanism of the apparatus to be employed; but I am convinced, 
by repeated practical experiments, that it is of the greatest theoretic 
interest to pursue these investigations, and also that a development 
of practical value will not elude our intelligent century. 
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[Put in evidence by Defendants. No. 30 in answer. ] 


"Deutsche Industrie Zeitung,” 1863, Chemnitz. 


No 9, April 17, 1863, No. 16, page 184: — 

“Industrial Queries for Exciting Interest and Eliciting Responses. 

“ Of late there has been talk in newspapers about producing definite 
tones at a distance, similarly to telegraphic despatches, such for 
instance as conducting the acoustic effects of an instrument far be- 
yond the reach of the audibility of its sound. Do these communi- 
cations rest upon actual facts? ” 

No. 10, May Ist, 1863, No. 18, page 208: — 
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“Answers. Answer to question in No. 16, page 184. Trans- 
mission of Tones by Electricity. According to the ‘ Bottger’s 
N tizblatt,’ 1863, No. 6, successful experiments in ‘telephony ’ 
were made in October, 1861, at Frankfort-a-M. by Prof. Ph. Reis, 
so that it seems not impossible to carry on conversations at miles 
distance, and even to convey the voice itself with its peculiar undu- 
lations, and also the tones of a musical instrument. Heretofore the 
voice could be reproduced from one house to another only for a 
distance of 300 feet by means of a peculiar and ingenious apparatus. 
The arrangement of the same was essentially as follows: The waves 
of sound were taken up by an elastic surface and transmitted toa 
light commutator introduced into the circuit of a galvanic battery 
[einer federnden cummutator eingeschaltet in den Leitungsdraht]. 
At the other end of the line was introduced a coil of copper wire, 
inside of which was an iron wire resting upon a sounding board, 
that was thrown into sonorous vibrations by the changes of current 
depending upon the waves of sound.” 


No. 11, May 29, 1863, No. 22, page 249. 


“ The reproduction of tones by electro-galvanic means (with a draw- 
ing, which is the same as the drawing of the apparatus in the 
Legat article, No. 8, pp. 539-45 supra). 


* Altbough this subject has already been discussed by us (No. 18, 
page 208), on account of the great interest it offers, we shall return 
to it more in detail. We enclose a drawing of an apparatus used by 
Mr. Ph. Reis in Frankfort-a-M., taken from the Zeitschrift des 
Deutch-Oestereichschen Telegraphen Vereins, 1862, folios 6, 7 and 8. 
We take the liberty of following the lead of the above-mentioned 
source in entering into a short discussion of the nature of tones. 

“The undulations of the air that excite in us, by operating upon 
the ear, the sensation of sound, by setting the drum of the ear into 
vibration, are transmitted, as is well known, by a series of levers 
of admirable delicacy, that is, by the small bones of the ear (ham- 
mer, anvil and stirrup) to the inner portion of the ear and to the 
nerves that lie at that point. The attempt to reproduce tones depends 
upon the following: to set in motion an artificial imitation of this 
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series of levers by the vibration of a membrane which takes the 
place of the drum, and to make use of them to open and close a 
galvanic circuit which is connected by a metallic conductor with a 
remote station. 

“If we take into consideration the phenomena that take place when 
we perceive a sound by the sense of hearing, we find that every tone 
is the result of rarefactions and condensations of the air repeated 
several times in a certain period. At every condensation the mem- 
brane of the drum is pressed inwards, and at every rarefaction out- 
wards. These vibrations produce a simultaneous motion of the 
small bones of the ear and a consequent transmission to the nerves 
of the ear. The greater the compression of the sound-conducting 
medium at any particular moment, the greater is also the ampli- 
tude of vibration of the membrane and small bones of the ear, and 
vice versa. The object, therefore, of the organs of hearing is to trans- 
mit with certainty the rarefactions and condensations of the sound- 
conducting medium to the nerves of hearing. On the other hand, 
it remains their object to bring to our perception the vibrations oc- 
curring in a given time with reference to number as well as to 
amplitude. It is only in our perceptions that a given combination 
receives a definite name, that vibrations become sounds. 

“ Anything other than the effect of such single vibrations the organs 
of hearing are unable to take up, and these organs themselves are 
competent to perceive single tones as well as combinations of 
tones, for if several tones are produced at the same time the sound- 
conducting medium is under the influence of several simultaneous 
forces which according to the laws of mechanics can be replaced by 
a force which produces the same effect as all the single ones to- 
gether. If all the forces operate in the same direction the magnitude 
of the motion is proportional to the sum; if they operate in oppo- 
site directions the magnitude of the motion is proportional to the 
difference of the opposite forces. In that way several simultaneous 
tunes operate upon our hearing simply by a definite alternation of 
rarefactions and condensations of the sound-conducting medium, as 
in the case of single tones. The tone itself depends apparently 
only upon the number of vibrations and the power upon the ampli- 
tude of the vibrations (perhaps also the strength). 
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* Now, as regards the apparatus, the upper figure is the transmitter 
and the lower one the receiver or reproducer. 

The transmitter consists of a metallic conical pipe a 6, about 15 
centimetres in length, 10 in diameter at a and 4 in diameter at 0. 
At 6 the opening is ciosed by a membrane o of collodion stretched 
tight. Upon the centre of the same rests the end ¢ of levered, 
whose fulcrum is placed at e on a support. The lever is to be made 
as light as possible, and its arm c longer than its arm d, so that the 
smallest motion at ¢ will operate at d with the greatest amount of 
force. In the condition of rest the contact d g is closed and a weak 
spring n holds the lever fast in this position of rest. Besides, there 
is attached to the apparatus a metallic standard f, connected with 
one pole of the battery, while the other pole is led to the ground 
through e. On the standard / is secured the spring 7 opposite the 
contact point d of lever c d at d, the position of which (spring) can 
be regulated by a screw h. 

“The receiver consists of an electro-magret m m resting upon a 
sounding board R, and whose coils are in connection with a metallic 
conductor and with the earth at E. Opposite the electro-magnet is 
an armature connected with a lever, as long as possible, but light and 
broad. This lever is fastened to the support & after the manner of 
a pendulum, and its motions are regulated by a screw 6 and spring g. 

“To increase the efficiency of the apparatus the receiver and repro- 
ducer can be set up in one focus of an elliptical concavity of proper 
size, while the listening ear of the hearer is placed in the other focus. 

“The operation of the apparatus is now as follows: The tones of 
the voice or of an instrument are conducted into the conical pipe a 
b. By reason of their vibration the membrane is set into similar 
vibration and in this way operates the opening and closing of the 
electric conductor. In consequence of this the magnet in the 
receiver will be magnetized and demagnetized corresponding to the 
vibration of the tones, and the armature of the lever 7 is set in 
vibrations corresponding to those of membrane o. The wide surface 
of lever 7 transmits these vibrations to the air, and by this means 
they reach the ear of the hearer. In this transmissivn of tones, the 
only question is one of tiansmission of vibrations, a problem that 
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magneto-electric telegraphy is certainly sufficiently far advanced to 
deal with. | 

“A friendly communication was sent us some time ago by Mr. J. 
F, Quilling of Frankfort-a-M., according to which the capacity of 
the apparatus to transmit tones to a considerable distance clearly 
and with their characteristic timbre [Klangfarbe] is fully estab- 
lished. Mr. Q. writes us that by means of the telegraphic conduc- 
tor with which the apparatus of Mr. Ph. Reis was connected, two 
remote parts of the city were united, and although it was not possi- 
ble with the present construction of the apparatus to transmit spoken 
words [ gesprochenen Worte], they succeeded so well with the tones 
that were sung that not only were the melodies of songs reproduced 
distinctly and perfectly ata tolerably remote station, but known 
voices could be recognized. All present capable of judging, Mr. 
Q. adds, who availed themselves of the opportunity of witnessing 
the experiment, agreed that the possibility is before us of making 
one’s self understood verbally at any distance in the way shown by 


Mr. Reis.” 
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[Put in evidence by Defendants. Nos. 31, 32, 33 and part of 28 in answer. ] 


Bottyer’s Polytechnisches Notizblatt, 1863, No. 61. On the Transmis- 
ston of Tones at any desired Distance, by Means of Electricity. 

( Telephony.) 

Two decades ago the problem of giving signs, by means of electri- 
city, from distances had not yet been entirely solved. Since then 
telegraphy has reached such a perfection and telegraph wires have 
so greatly spread that even the keenest desires have not much left 
to ask for. 

Now there appears a first earnest trial to reproduce tones at any 
desired distance, by means of electricity. 

This first trial, which has been crowned with success, has been re- 
peated in the lecture room of the Physical Society of Frankfort-on- 
the-Main, before numerous assembled members, on the 26th of 
October, 1861, by Mr. Ph. Reis, teacher of natural sciences at 
Friedrichsdorf, near Frankfort. Into one part of his apparatus, 
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located ina building about three hundred feet distant, and having all 
the doors and windows closed, melodies were sung, but not very 
loudly. The same could be heard by the members in the lecture 
room, through the second part of the apparatus. 

These wonderful results were attained with the following very 
simple apparatus: A small, light box, a kind of hollow wooden cube, 
bas a larger opening in the front, and a smaller one on the opposite 
side. The latter is covered with a very fine membrane (sausage 
skin), and the same is tightly stretched; a small, flexible piece or 
strip of platina, fastened to the wood of the box, touches the mem- 
brane at its centre, and a second strip of platina is fastened by one 
end to the wood at a different place, and has at its other end a fine 
horizontal point touching the other strip of platina, where it lies on 
the membrane. 

As is known, tones are produced by the rapid succession of con- 
densations and rarefactions of the air. If the vibrations of the air, 
called waves, strike the thin membrane, they push the same against 
the strip of platina that touches it, and then allow it to immediately 
vibrate back into the hollow cube (called the artificial ear), and so 
cause the membrane to assume forms alternately bent towards the 
cube and from the same. The strip of platina lying against the 
membrane is thus set into a swinging motion, so that it is alternately 
pressed on to the platinum point of the second strip and then leaves 
the same. 

If one of the strips is connected by a wire to one of the poles of a 
voltaic battery, and the electricity is conducted to any desired dis- 
tance by a wire connected to the other pole and is then carried through 
a helix six inches in length, wound with six layers of thin silk-cov- 
ered copper wire, and from there is carried back to the second strip 
of platina on the wooden cube by means of an insulated wire, then, 
at every vibration of the membrane, an interruption of the current 
of electricity [Unterbrechungen der Stromung der Electricitat] will 
be caused, as the point on the one strip of platina no longer touches 
the other strip. Through the hollow of the spiral a thin iron wire 
(a thick knitting needle) about ten inches in length is passed, so that 
it projects out of each end of the spira! about two inches, and these 


projecting ends, Petebridoe of a sounding board, 
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It is known that if an electric current is passed through a helix 
that surrounds an iron wire, at every interruption a tone, produced 
by the vibrations of the iron wire, is audible. If the makings and 
breakings of the current [Unterbrechungen des Stromes] follow 
each other rather slowly, the different positions (in regard to the 
length of the bar) which the molecules will be caused to assume by 
the electricity will produce a tone, its so-called proper longitudinal 
tone, which depends on the length and thickness of the bar or wire. 

{f the interruptions and reconnections of the current [ Unterbre- 
chungen des electrischen Stromes] in the spiral take place faster than 
the vibrations of the smallest parts of the wire, which in turn 
depends upon the elasticity of the wire, they cannot complete their 
course, receive new shocks, the vibrations get to be smaller but 
more rapid, and as numerous as the interruptions follow each other. 
The piece of wire no longer gives its longitudinal tone, but a tone 
which, according to the number of interruptions in a certain time, 
is higher if they are more frequent and lower if they are less fre- 
quent. It is known that the pitch of a tone depends on the number 
of air waves that follow each other in one second. We have seen 
that the number of interruptions of the electric current {[ Unterbre- 
chungen des electrishen Stromes| by the membrane and the strips 
of platina is dependent upon this. 

Consequently the iron wire must give a tone of the same pitch as 
the sound which was received by the membrane. As electricity is 
hardly impaired when conducted a great distance, if the proper 
apparatus is used, it is evident that a tone acting on a membrane in 
one place can be made audible at any desired distance by the iron 
wire. 

That the tone is made audible only by electric vibrations and not 
by direct transmission of the air waves through the wires can be 
most strikingly proved by noticing the fact that no tone is heard at 
the spiral if a good short circuit be established ; 7. e., if, for instance, 
a small strip of metal is laid across the two wires, directly in front 
of the spiral. The reproduced tones are weaker than the originals, 
but the number of vibrations is the same. It is easy to reproduce 
the tones in the proper pitch. As the vibrations are smaller, which 
is. the cause of the weakness of the tone, it is much more difficult, 
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however, for our ear to estimate the difference in the size of the 
vibrations. 

The character of a tone depends upon the number of swellings it 
has; 2. €., with tones of the same depth, consequently of the same 
number of waves per second, such as having the fourth, sixth, 
eighth, tenth or sixteenth wave stronger than the rest. 

The physicists have shown that if a spring is vibrated by the teeth 
of a cog wheel, the first vibration is the greatest, and every follow- 
ing one is smaller. If, however, before the spring comes to rest, 
another tooth strikes it, then the next vibration will be equal to the 
first strongest one, but the vibrations of the spring will not be any 
more numerous than before. Vowel tones can be artificially pro- 
duced in this way. 

Although we may be far from being able to converse with a friend 
a hundred miles away and recognize his voice, as though he was sit- 
ting alongside of us, the impossibility of attaining this result can no 
more be claimed. 

The probability that this result will be attained is almost as great 
as, by the wonderful experiments of Niepce, the reproduction of 
natural colors by photography. 


No. 13. FRANKFUR TER CONVERSATIONSBLATT, FOR 
JUNE 30, 1863. | 


[Put in evidence by Defendants. No. 31 in answer. ] 


(This is a reprint of Béttger’s article, No. 12, supra.) 


No. 14. POLYTECHNISCHES JOURNAL OF DR, DINGLER, 
Vol. 168, p. 185. 


[Put in evidence by Defendants. No. 28 in answer. ] 


(This is a reprint of Bottger’s article, No. 12, supra.) 


No. 15. POLYTECHNISCHES CENTRALBLATT, 1863, pp. 857-9, 


[Put in evidence by Defendants. No. 32 in answer. ] 


(This is a reprint of Bottger’s article, No. 12, supra.) 
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No. 16. JAHRESBERICHT DES PHYSICALISCHEN VEREINS 
ZU FRANKFURT AM MAIN FUR DAS RECHNUNGSJAHR, 
1862-1863, P. 35. 

[Put in evidence by the Complainants. ] 


The following papers were also presented in the Saturday session, 
namely, on the 4th of July, 1863, by Ph. Reis of Friedrichsdorf ; 
“transmission of sounds to any requisite distance by means of elec- 
tricity,” the paper being accompanied with an exhibition of an 
improved telephone and the performance of experiments with it. 


[The paper was not printed. ] 


No. 17. REIS’S LETTER TO LADD. 


[Put in evidence by Complainants. ] 


Journal of the Society of Telegraph Engineers and of Electricians 
Jor March, 1883, No. 46. 


REIS’S TELEPHONE. 


The following is a copy of an autograph description of Reis’s tele- 
phone which has been presented to the library by Mr. Wm. Ladd, 
Member : — 


(Copy) 
InsTITUT GARNIER, 


F RIEDRICHSDORF. 
Dear Sir: 

I am very sorry not to have been in Francfort when you were 
there at Mr. Albert’s, by whom I[ have been informed that you have 
purchased one of my newly-invented instruments (telephons) , though 
I will do all in my power to give you the most ample explanations 
on the subject. Iam sure that personal communication would have 
been preferable, specially as I was told that you will show the appa- 
ratus at your next scientifical meeting, and thus introduce the appa- 
ratus in your country. 

Tunes and sounds of any kind are only brought to our conception 
by the condensations and rarefactions of air or any other medium in 
which we may find ourselves. By every condensation the tympanum 
of our ear is pressed inwards, by every rarefaction it is pressed out- 
ward, and thus the tympanum performs oscillations like a pendulum. 
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The smaller or greater number of the oscillations made in a second 
gives us, by help of the small bones in our ear and the auditory 


nerve, the idea of a higher or lower tune. 
It was no hard labor, either to imagine that any other membrane 
beside that of our ear could be brought to make similar oscillations, 


if spanned in a proper manner and if taken in good proportions, or 
to make use of these oscillations for the interruption of a galvanic 
current. However, these were the principles which guided me in my 
invention ; they were sufficient to induce me to try the reproduction 
of tunes at any distance. It would be long to relate all the fruitless 
attempts I made until I found out the proportions of the instrument 
and the necessary tension of the membrane. The apparatus you 
have bought is now what may be found most simple, and works 
without failing when arranged carefully in the following manner : — 
The apparatus consists of two separated parts, one for the singing 
station, A, and the other for the hearing station, B. | 


Batty 


Reis’s Telephonic Apparatus.—Facsimile of Drawing sent by Reis to Mr. Ladd. 
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The apparatus A is a square box of wood, the cover of which 
shows the membrane, c, on the outside, under glass. In the middle 
of the latter is fixed a small platina plate to which a flattened copper 
wire is soldered, on purpose to conduct the galvanic current. Within 
the circle you will further remark two screws; one of them is termi- 
nated by a little pit in which you put a little drop of quicksilver, 
the other is pointed.’ The angle, which you will find lying on the 
membrane, is to be placed according to the letters, with the little 
hole a on the point a, the little platina foot 6 into the quicksilver 
screw, the other platina foot will then come on the platina plate in 
the middle of the membrane. 

The galvanic current coming from the battery (which I compose 
generally of three or four good elements) is introduced at the con- 
ducting screw near 6, wherefrom it proceeds to the quicksilver, the 
movable angle, the platina plate and the complementary telegraph 
to the conducting screw s. From here it goes through the conduc- 
tor to tie other station B, and from there returns to the battery. 

The apparatus B, a sonorous box on the cover of which is fixed 
the wire spiral with the steel axis, which will be magnetic when the 
current goes through the spiral. A second little box is fixed on the 
first one, and laid down on the steel axis to increase the intensity of 
the reproduced sounds. On the small side of the lower box you 
will find the corresponding part of the complementary telegraph. 

If a person sing at the station A, in the tube 2, the vibrations of 
air will pass into the box and move the membrane above, thereby the 
platina foot c of the movable angle will be lifted up, and thus will 
open the stream at every condensation of airin the box. The stream 
will be re-established at every rarefaction. In this manner the steel 
axis at station B will be magnetic once for every full vibration, and, 


as magnetism never enters nor leaves a metal without disturbing the 


equilibrium of the atoms, the steel axis at station B must repeat the 
vibrations at station A, and then reproduce the sounds which caused 
them. Any sound will be reproduced if strong enough to set the 
membrane in motion. 
The little telegraph which you find on the side of the apparatus 
is very useful and agreeable for to give signals between both of the 
142 
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correspondents. At every opening of the stream, and next follow- 
ing shutting, the station A will hear a little clap, produced by the 
attraction of the steel spring. Another little clap will be heard at 
station B in the wire spiral. By multiplying the claps and producing 
them in different measures, you will be able as well as I am to get 
understood by your correspondent. 

I am to end, Sir, and I hope that what I said will be sufficient to 
have a first try ; afterwards you will get on quite alone. 

I am, Sir, 
Your most obedient servant, 
PH. REIS. 
F'RIEDRICHSDORF, 13-—7-63. 


To Mr. William Ladd. 


No. 18. BRITISH ASSOCIATION ON REIS. 


{Put in evidence by Complainants. ] 


The Newcastle Daily Chronicle and Northern Counties Advertiser. 
Saturday, August 29, 1863. 
SECTIONAL MEETINGS. 
( Yesterday. ) 

A.— Mathematical and Physical Science. 

President: — W. J. Macquorn Rankine, C. E., F. R.S. 

Vice-Presidents :—(eneral Sabine; Professor Sylvester; and W. 
Spottiswoode, F. R. S. 

Secretaries : — Professor Stevelly, LL. D.; Rev. C. T. Whitley, 
M.A.; Professor H. I. S. Smith, M. A., F. R.S.; Professor Ful- . 
ler; and the Rey. W. Ferrers. 

Mr. Ladd then exhibited an acoustic telegraph for the trans- 
mission of musical notes and sounds between distant points, this 


ingenious contrivance being the invention of a schoolmaster at 
Frankfort, whom Mr. Ladd had met with in his travels. By means 
of this telegraph sounds were transmitted from one end of the table 
to the cther, the sounds (which are produced by the principle of vi- 
bration) being heard fainter than they were uttered. Mr. Ladd, 
however, expressed his opinion that distance would not militate 
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against the power of the telegraph to transmit sound. At the same 
time, he admitted it was of no practical use, but was merely a scien- 
tific toy. 

Professor Stevelly said that Mr. Ladd might be able to talk 
through his telegraph. 

Mr. Jenkyn: He may whistle a tune through it, at any rate. 


No. 19. BRITISH ASSOCIATION REPORT ON REIS. 


[Put in evidence by Complainants. } 


Report of the Thirty-third Meeting of the British Association for 
the Advancement of Science in August and September, 18638; 
published 1864. ! 


On An Acoustic Telegraph, by W. Lapp. 


This instrument consists essentially of two distinct pieces of ap- 
paratus; that for transmitting the signal has a small mouthpiece. 
On the right-hand side there is a finger key forming part of the 
circuit, and an electro-magnet, with a vibrating armature and binding 
screw to connect with one of the line wires. Within a case undera 
glass cover isan elastic membrane, in the centre of which is fixed a 
platinum plate iu connection with the finger key. A like piece of 
angular metal resting on three pins is so placed that the pin at the 
angle rests on the plate in the centre of the membrane, the other two 
resting in cups on its edge so as to allow afree motion on the points. 
In the body of the receiver box is suspended a soft iron core sur- 
rounded by a coil of silk-covered wire, one end of which is in con- 
nection with a finger key and the other with the binding screw. The 
method of producing sound in the receiving instrument depends 
upon the fact that at the moment of magnetizing or demagnetizing a 
piece of iron there is an alteration in the arrangement of the par- 
ticles which gives rise to a slight ticking noise. Having connected 
the transmitter by means of an insulated wire with the receiver, and 
the binding screws having been brought in connection with a battery 
of three or four elements, if the finger key on the transmitter be 
pressed the person at the receiving station hears the ticking noise. 
To convey a musical note or sound the operator places his mouth to 
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the tube in front of the instrument and sings a note, when immediately 
the membrane begins vibrating in accordance with the note sounded, 
and at each vibration breaks contact between the pin and plate in its 
centre. This forming part of the circuit causes the iron core in the 
receiving instrument to be magnetized and demagnetized a number 
of times equal to the number of vibrations of the membrane, and 
so conveys to the receiver an impression of a musical sound. ‘The 
finger keys and small magnet at the sides of the instruments are for 
the purpose of varying the methods of communication by the com- 
bination of single sounds, and can also be used with the other parts 
for the purpose of regulating the lengths of the notes and dividing 
them into varying portions, so as to form a sound alphabet somewhat 
similar to the signals written by Morse’s telegraph. 


No. 20. PROSPECTUS OF MR. ALBERT. 


[Put in evidence by Defendants. ] 


J. WitH. ALBERT, 
Mechanician, 
Frankfort on the Main, 
FRANKFORT-A-M., August, 1863. 
Sir: 


I take the liberty of sending you the accompanying prospectus, 


begging you to give it your kind attention; it relates to the very 
interesting apparatus of Mr. Reis, for the production of tones with 


the aid of galvanism : 
THE TELEPHONE. 

This apparatus, which can be had through me, is at all times exhib- 
ited for inspection in my warehouse, and besides I am quite willing 
to give every information regarding it. My warehouse of physical, 
optical and chemical instruments and apparatus is now: Neue 
Mainzerstrasse-No. 54 AM. Taunusthor, only three minutes’ walk 
from the several railroad stations, and therefore may be visited by 
any one, however short his stay in Frankfort may be. 

Awaiting your kind order, I am, 


Respectfully yours, 
J. WILH. ALBERT. 


NO. ie CIRCUIT. AR OF REIS. 


No. 21. CIRCULAR OF REIS. 


[Put in evidence by Complainants. ] 


(This is on the same sheet of paper as the foregoing.) 


C 
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Having succeeded two years ago in demonstrating the possibility 
of reproducing tones with the aid of the galvanic current and 
manufacturing an apparatus for that purpose, the subject has been 
so highly appreciated by the most renowned men of science, and [ 
have received so many enconragements, that I have striven since 
that time to improve my originally very imperfect apparatus, in 
order to give to others also the facility of experimenting. 

Iam now able to offer an apparatus which satisfies my expecta- 
tions, and with which every physicist will succeed in repeating these 
interesting experiments regarding the reproduction of tone (Ton = 
reproduction) at distant stations. 

I believe that it is the wish of many that these instruments should 
come into the possession of laboratories; as, however, their manu- 
facture demands a complete knowledge of the leading principles and 
a great experience in this matter, I have resolved to make the most 
important parts myself, and to intrust to the mechanician only the 
secondary parts and the external outfit. Mr. J. Wilh. Albert, 
mechanician at Frankfort on the Main, is commissioned to sell them. 
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I have enabled him to offer them at the prices of 21 and 14 florins 
(12 and 8 Prussian thalers) in two qualities, which differ only in the 
external outfit. The instruments can also be had directly from me 
at the same price by cash payment. Every apparatus is examined 
by me before being shipped, and has attached my name, the serial 
number and the date of construction. 
FRIEDRICHSDORF b. HomBure, v. d. HOHE, 
August, 1863. 


PHIL. REIS, | 
Teacher at L. F. Garnier’s Boys’ Institute. 


(In manuscript on the foregoing is the following : —) 

Descriptions of the above are to be found in Miiller-Pouillet’s 
Lehrbuch der Physik, Braunschweig, Vieweg & Son; Pisko, die 
Neueren Apparate der Akustik, Wein, Gerold’s Son, 1865. 


No. 22. REIS’S DESCRIPTIVE CIRCOLAR, 


[Put in evidence by Complainants. ] 


(This and the foregoing are on two similar printed sheets. ) 
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TELEPHONE. 


The apparatus consists of two parts, as may be seen in the wood- 
cuts aboyes thes mepe proper A, and the reproducing apparatus 
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C. These two parts are to be placed at such a distance from each 
other that singing or the sound of a musical instrument can be heard 
in no other manner except through the apparatus from one station 
to another. 

Both parts are connected with each other and with the battery B, 
the same as in an ordinary telegraph. The battery must be suff- 
cient to produce at station A the attraction of the armature of the 
electro-magnet placed at one side (three or four six-inch Bunsen 
cells are sufficient for several hundred feet of distance). 

The galvanic current then goes from B to the binding post d, 
from there through the copper strip, to the platina disk in the centre 
of the membrane, then through the foot c of the angle towards the 
binding post B, cn the small hollow of which a drop of quicksilver is 
inserted. From here the current goes through the small telegraph 
apparatus ef, then to the key of the station C and through the coil 
surrounding z back to B. 

If now sufficiently strong tones are produced before the mouth- 
pieces, their vibrations will put in motion the membrane and the 
angular little hammer [ winkelformige Himmerchen] which lies on 
it; fur every full vibration the circuit is once opened and again 
closed [einmal geofnet und wieder geschlussen], and thereby are 
produced at station C in the core of the coil, just the same num- 
ber of vibrations [ebensoviele schwingungen hervor-gebracht ] which 
are there perceived as tones or as combinations of tones [accords ]. 
By placing the cover tightly over the axis of the coil the tones at C 
ure greatly strengthened. Besides the human voice [imenlischen 
stimme] there can be reproduced (according to my experience) 
just as well the tones [téne] of good organ pipes from F to © and 
those of the piano; to that end the box @ must be placed on the 
sounding board of the piano; out of thirteen chords a skilled experi- 
menter could make out ten clearly. The telegraph apparatus placed 
on one side is evidently unnecessary for the reproduction of tones, 
but it is a very useful addition for convenient experimenting. 
With its aid it is possible to easily and surely make one’s self intelli- 
gible [sich verstindigen] with the person at the other station. 

This may be done somewhat in the following simple manner: 
After the apparatus has been put up completely one satisfies one’s self 
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of the continuity of the connection and the strength of the battery 
by opening and closing the circuit whereby at A is heard a striking 
of the armature and at C a very perceptible ticking of the coil. 

By a quick succession of makes and breaks at A, C is asked 
whether he is ready for experimenting, whereupon C answers in the 
same manner. 

By agreement between the two stations simple signals can be given 
by opening and closing the circuit 1, 2, 3 or 4 times, e. g., one 
stroke — sing: two strokes — speak, etc. 

I telegraph words by numbering the letters of the alphabet and 
communicating their numbers. 

1 stroke A, 

2 strokes B, 

3 strokes C, 

4 strokes D, 

5 strokes E, etc. 

Z would consequently be indicated by 25 strokes. 

But these numbers of strokes would take too much time and not 
be sure in counting. Therefore I put a dactyl fur every 5 strokes, 
hence 


— U U for E, 
— U U and 1 stroke for F, ete. 
Z:-UU-UU-UU - UU -UU, which is quicker, and more easily 
executed and better understood. | 
Still better is it to indicate the letters by numbers which are in 
inverse proportion to the frequency of their occurrence. 
9 August,1863, Friedrichsdorf, near Homburg, v. d. Hohe. 


PHIL. REIS, 
Teacher of A. L. Garnier’s Boys’ Institute. 


No. 23. POLYTECHNISCHES JOURNAL OF DR. DINGLER, 
VOL. 169, p. 23. 


[Put in evidence by Defendants. No. 28 in answer. ] 


(This is a reprint of the Legat Article, No. 8, supra.) 
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No. 24. BOTTGER’S ACCOUNT OF REIS IMPROVED 
APPARATUS. 


{Put in evidence by Defendants. No. 28 in answer.] 
Dingler’s Polytechnic Journal, Vol. 109, p. 399. 
CONCERNING THE IMPROVED TELEPHONE. 


In the meeting of the Physical Society, held on July 4th, at 
Frankfort a-M., a member of the society, Mr. Philip Reis, from 
Fried:ichsdorf, near Homburg before the Heights, exhibited some 
of his improved telephones (Apparatus for the Reproduction of Tones 
at any desired distance by means of the Galvanic Current). It is 
two years since Mr. Reis first gave publicity to his apparatus, and 
although the performances of the same in their simple primitive 
form were astonishing, yet they had this. great defect, that 
experimenting with the same was possible only for the inventor. 
The instruments exhibited in the above-mentioned meeting scarcely 
reminded one of the earlier forms. 

Mr. Reis has striven to give the same a form pleasing to the eye, 
so that they now will worthily fill. a place in every physical cabinet. 
This new apparatus can now be easily managed (worked) by every 
one, and works with great certainty. Melodies sung quite lightly ata 
distance of about 300 feet were reproduced by the instrument 
set up much more distinctly than formerly. The musical scale was 
especially sharply reproduced. 

The experimenters could even reproduce words, althongh, indeed, 
only such as had been often heard by them. 

In order now that others, less experienced, may be able to even 
make themselves understood through the apparatus, the inventor has 
fixed at the side of the same a small, yet, according to his explana- 
tion, entirely sufficient arrangement, whose speed of communication 
indeed is not so great as that of the more recent telegraphs, but 
which works very surely, and assumes no especial skill in the per- 
son working it. We would call the attention of gentlemen busying 
themselves with physics to the fact that the inventor now has this 
interesting apparatus manufactured for sale under his supervision 
(the principal [important] parts he makes himself), and the same can 
be had of him directly or through the instrument maker, Wilhelm 
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outward finish, at 14 and 21 florins, respectively (Bottger’s Poly- 
techn. Notizblatt, 1863, No. 15). 


No. 25. REIS IMPROVED APPARATUS. 
[Put in evidence by Defendants. No. 26 in answer. | 
Fortschritte der Physik, 1863, p. 96. 
Ph. Reis Improved Telephone (DINGLER, CLXIX., 399.) 


Herr Reis is said to have improved, quite essentially, his telephone. 
With the former instrument, experimentation was possible at the 


hands of the inventor himself, only. 

The instrument (to be had at Albert’s, in Frankfurt-a-M., for 
14-21 fl.) has now, it is reported, a shape more pleasing to the eye, 
and can be operated easily by any one. Ata distance of 300 feet 


tunes were reproduced far more distinctly than ever before. The 
scales are reproduced with peculiar precision. The experimenters 
were able even to communicate words, only such, however, as had 
been already often heard by them. 


No. 26. GARTENLAUBE REIS IMPROVED APPARATUS. 


Put in evidence by Defendants. No. 35 in answer. 
y 
( The “ Gartenlaube,” No. 51, December, 1863.) 


THE MUSICAL TELEGRAPH. 


The surprising results in telegraphing have often excited the 
question whether it may not be possible to communicate the lan- 
guage of sound itself to a distance. The trials made in this direc- 
tion had till now produced no satisfactory results, because the vibra- 
tions of sound-conducting bodies soon diminish so much in force 
that they are no more perceptible for our senses. 

People, perhaps, had already thought of a reproduction of sound 
at certain distances with the aid of the electric current, but those 
who have been the best fitted to attack the question, by their knowl- 
edge and resources, were the ones who doubted the most of a prac- 
tical solution of that question. Those who are but superficially aé- 
quainted with natural science do not see the many difficulties this 
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problem offers, if they are at all acquainted with it. Thus, about 
eleven years ago, a young man, Mr. Philip Reis, at present teacher 
of natural science at the Garnier Institute for Boys, at Friedrichs- 
dorf, near Homburg, had the hardihood to work at the solution of 
this problem. But soon he was obliged to desist from it because his 
very first effort seemed to convince him of the impossibility of a 
solution. Later, however, after further studies and many experi- 
ments, he saw that his first effort was but arudimentary one, and by 
no means convincing. However, he did not recommence to attack 
the question seriously for some time, not feeling himself strong 
enough to vanquish the obstacles on his road, although he never ban- 
ished his early idea entirely from his thoughts. 

How can asingle instrument reproduce simultaneously “the com- 
bined effects of all the organs active in human speech?” This seemed 
to him the chief question. Later he put this question more method- 
ically : “ How does our ear perceive the composite vibrations of all 
the organs of speech acting at the same time?” or, expressed more 


generally, “How do we perceive the vibrations of several bodies 
sounding simultaneously?” If we throw a stone into quiet water 


there are produced on the surface uniform waves which progress 
symmetrically outward; the further they go the weaker they be- 
come, till they finally disappear. 

It is quite similar with that what we call sound and tone. A 
body made to vibrate through any impulse affects the surrounding 
air, and eauses waves in it, which follow each other at the sume rate 
as the vibrations of the body. As those rings on the water consist 
in swellings and depressions, so also the vibrations of the air consist 
of alternate condensations and rarefactions. If they reach our ear 
every condensation presses the tympanum towards the interior of 
the cavity, and puts in motion the adjacent group of small bones 

which communicates the motion to the liquid of the cochlea, in which 
the auditory nerves terminate. The latter are excited and produce 
the sensation of sound. 

Now, if the waves of vibration follow regularly and with a certain 
swiftness (sixteen in the second at least), we shall have the sensa- 
tion of a musical fone. The latter is the higher the quicker the con- 
densations follow each other and the louder the stronger or higher 
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Our ear cannot peceive anything except condensations and rare- 
factions, wave crests and wave hollows. And, nevertheless, we 
receive the most varied auditory impressions, we distinguish the 
sound of the voices, we hear at the same time in quite different direc- 
tions and can distinguish the different sources; nay, in a complete 
large orchestra, each of the numerous instruments is specially neticed 
by its peculiar sound, so that we decompose at every moment the 
total impression into its several parts, according’ to the height and 
depth, strength and weakness, or according to the timbre (or qual- 
ity) [Klangfarbe }. 

Referring to our simile, this is about the same as if we throw two 
or more stones at different places into a calm pond. The wave lines 
cross each other, strengthen each other at some points, weaken each 
other at others, and the surface has a ruffled, hillocked aspect. But, 
nevertheless, our eye can detect the different systems of rings and 
can traee them back to their several causes. If we succeed in trans- 
mitting with the galvanic current the oscillations of a sounding body 
to a distance, so that there another body is put to equally rapid and, 
in respect to each other, equally strong oscillations, the problem of 
“telephoning ” is solved. 

For then exactly the same phenomena of waves are called forth 
on the distant points as the ear receives at the place of origin ; there- 
fore they also must make the same impression. The ear will distin- 
guish atthe distant points not only the single tones, according to their 
varying height and depth, but also to the proportionate force of the 
vibrations, and not only single melodies, but the performance of a 
whole orchestra; yes, even speech must be heard at the same time 
in places very distant from each other. Mr. Reis was the first one 


to prove by experiments the possibility of solving this problem. He 


has succeeded in constructing an apparatus to which he gives the 
name Telephone, and which enables one to reproduce tones, with the 
aid of electricity, at any given distance. Already, in October, 1861, 
he made rather successful experiments with a very simple, rudely 
made apparatus, before a numerous audience at Frankfort. On July 
Ath of the present year he presented an essentially improved appara- 


? 


tus at an assembly of the “Physical Union,” which transmitted by 
closed doors and windows a melody sung moderately loud, to a dis- 
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In order to give an opportunity to larger circles, especially to 
scientific men, to convince themselves of the efficiency of this 
essentially improved apparatus, Prof. Béttger of Frankfort-a-M. 
made lately (at an assembly of German physicists and doctors in 
Stettin, in the sectional meetings for natural sciences) several ex- 
periments which certainly would have been crowned with still more 
success if the hall in which the session was held had been located in 
a less noisy part of the city and filled with a less numerous 
audience. 

Although, for the present, we are not so far along as to be able to 
converse with a friend at a distance of several hundred miles, so 
much at least is certain, that with the aid of the telephone songs of 
ali kinds, melodies, especially in the middle registers, can be repro- 
duced most clearly at unlimited distances. These wonderfu! results 
are obtained with the following simple apparatus, which we show 


here in one fourth of its size: — 


Uy 


a SS 


A small box A (the telephone proper), a kind of hollow cube, has a 
mouthpiece S on the front side, and a somewhat smaller opening on 
the upper side of the box. The latter is closed with a fine membrane 
(skin from the intestines of a hog) tightly stretched. A narrow 
strip of platina m, connected with the screw post d, touches directly 
the membrane on its centre; aslender platina point %, attached to 
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the angle a 6, touches the strip of platina which rests on the mem- 
brane. If one sings into the mouthpiece 8S (by filling the same 
entirely with the mouth) the thin membrane vibrates and the at- 
tached platina strip receives likewise a vibrating motion so that it 
is alternately pressed against and leaves the platina point &. 

From the binding post d which communicates with the platina 


strip resting on the membrane a conducting wire is connected with “ 
one of the poles of a galvanic battery B (about three to four six- }. 


nch Bunsen elements), and then the electricity is led through a 
wire attached to the second pole of the battery to the distant station 
C; there at ¢ it passes through a coil / 7 formed of copper wire 
covered with silk thread, then back again to screw J, and there to 
the platina point & At every vibration of the membrane an inter- 
ruption of the electric current [unterbrechung des electrischen 
Stromes] takes place by the platina point parting from the platina 
strip. 

Within the wire coil at station C is a thin iron wire (a strong knit- 


ting needle) which is about ten inches long, and which with its two 
ends projecting out of the coil for about 2 inches, each rests on two 


bridges of a sounding box. ‘This is the reproducing apparatus. 


At every interruption of the current [Unterbrechung des Stromes ] 


a 


in the coil the iron rod is made to vibrate. If the motions follow 


with a certain rapidity they produce a tone which is rendered audible 


by the sounding box. As the rate of the interruptions depends on 
the pitch of the tone that has been sung into the mouthpiece, the 


same tone is sounded with the same pitch from the sounding box. 


The length of the circuit has no influence upon this. It is true the 


electric current loses force the farther it goes, but there is no reason . J 


why relays should not be employed, the same as in telegraphing, and 


with their aid any number of reproducing apparatuses be set into sim_ 


ultaneous vibrations. Mr. Reis has endeavored to give to his im- 


proved apparatus a form which should also be pleasing to the eye, 


so that it might fill worthily its place in any physical laboratory. 


He has applied, moreover, to the side of the telephone, as well as to 


the reproducing apparatus, a small telegraph arrangement, which is.a 
very good addition for convenient experimenting. (It is indicated 
in the drawing by the letters e f hg.) By alternately opening find 
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closing the circuit with the key e or / the most varied signals may 

be given after mutual agreement; for instance, if one is ready for 

singing; if everything has been understood; whether one should 
stop singing or commence anew, etc. 

Mr. Reis himselt manufactures the principal parts of the telephone, 

for which no small amount of physical knowledge and experience is 

j necessary. The mechanician, Wilhelm Albert, at Frankfort, is 

charged with manufacturing the less important parts and the ex- 

) ternal outfit, as well as with the sale of the instrument at a low 


price. 


No. 27. COSMOS DESCRIPTION OF REIS. 


[Put in evidence by Complainants ] 


“Oosmos,” Vol. XXIV., pages 349, 352. Printed and published at 
Paris, March 22, 1864. 


GENERAL PHYSICS: ACOUSTICS. 


The Acoustic Telegraph or Telephone of Mr. Philip Reis. 


In 1837 Mr. Page observed for the first time the phenomenon of 
the production of sound by electricity, when the poles of a magnet 
were rapidly brought near to and moved away from a helix or con- 


a * 


ducting wire through which an electrical current was passing. M. 


Delezenne produced an analogous effect by turning an armature of 


soft iron before the poles of a magnet. The particular phenomenon 


with a helix was observed separately by M. de la Rive and MM, 


Beatson and Marriani. Each of these physicists made upon this subject 


= 


their own special remarks. M. de la Rive attributed the sound pro- 


duced to the kind of shock which took place upon the sudden dis- 


placement of the molecules at the moment when the current produced 


its appropriate action. It would therefore be possible to increase 
the intensity of the effect produced by multiplying the intermitten- 
ces in the passage of the current. It is in this way that the learned 


professor of Geneva was able to produce a sound both clear and 


prolonged, from a cylindrical mass of iron ten centimetres in 


diameter and weighing ten kilogrammes. M. Marriani recognized, 
on his part, that the sound created by a bar of iron placed in these 
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conditions was the same asthat which it would give forth if it was 
thrown into vibration by blows which affected it at its extremity. 
None of the magnetic metals produced any effect of the kind. As 
to the coercitive force, M. Marriani establishes that a bar of steel, 
well tempered, would make no sound, but that on the contrary the 
phenomena manifested itself when it was annealed. M. Marriani 
and M. de la Rive observed also that an intermittent current passed 
through a stretched wire made it produce a sound identical with 
that which it would give forth if it were placed in the interior of a 
helix. According to M. de la Rive the sound was more intense as 
the wire was made shorter and according as its electrical resistance 
came nearer to that of the battery employed. 

M. Wertheim rendered sensible to the ear the vibrations which 
result from the passage of a discontinuous electric current through 
a rigid bar. 

In these various experiments, in addition to the musical sound, the 
observer perceived a succession of blows (battement) which coin- 
cided with the interruptions of the current. M. de la Rive compared 
them to the noise which drops of rain made on falling upon a metal 
roof. These successive blows would even be obtained on operating 
upon magnetic metals reduced toa powder. M. de la Rive explains 
this: the sound produced by iron when the current passes in the 
magnetizing helix is explained by M. de la Rive as follows : — 

“The current tends to place the molecules of the iron in a longi- 
tudinal direction; these tend to return afterwards to their normal 
position, hence the vibrational movement which gives rise to the 
sound.” 

It is on the basis of these facts that Mr. Reis has constructed the 
telephone or acoustic telegraph. Fantastic minds have singularly 
exalted the qualities of this apparatus; they have undertaken to 
indicate for it at once an office which it is far from being able to fill. 
The exaggerations of these illusions have been demonstrated to us 
by experiments which we have just made at Mr. Koenig's establish- 
ment with an apparatus constructed in Germany, under the supervis- 
ion of Mr. Reis. This physicist has constructed his telephone in 
the following manner : — 


one 
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The transmitter (manipulator) is represented by a rectangular 
hollow box. One of the sides of this is provided with a flaring open- 
ing, intended to receive the note which was to be transmitted. The 
upper surface of it consists of a membrane suitably stretched, on 
the centre of which is fixed a strip of platinum, which is in electrical 
connection with one of the poles of the battery. Above this there 
is placed a second and movable strip which, when the instrument is 
not in operation, rests on the first by a fine point, making contact 
by a fine point, also of platinum. It will readily be understood that 
if the membrane vibrates, it will throw up into the air the movable 
strip, which will again fall back into place. Hence oscillations 
which will correspond in number exactly with those of the menf- 
brane. The receiver is composed simply of a magnetizing helix, 
in the interior of which is placed a bur of soft iron; the whole is 
mounted on a resonating box. When the apparatus is to be oper- 
ated, these two instruments are placed in the circuit with an ordinary 
line battery. The operation of the instrument is easy to understand. 
The vibrations which the vperator placed in front of the mouthpiece 
impresses upon the air enclosed in the box of the transmitter are 
repented by the membrane; and just asa style fixed on this mem- 
brane (as in the phonautograph) would write these vibrations upon 
a paper covered with lampblack, so in the same manner the electrical 
contacts are successively established and broken between the two 
strips of platinum. Hence, there is caused in the coil of the receiver 
a number of intermittences or interruptions in the passige of the 
current, which is necessarily equal to the number of vibrations of the 
membrane of the transmitter. Now, since each intermittation causes 
one single shock, a series must necessarily produce a sound identical 
in pitch with that produced at the mouthpiece of the transmitter. 
Would not the telephone of Mr. Reis be an admirable instrument if 
it realized absolutely the promises which its theory holds out? With- 
out prejudging the future, we must recognize that it has not yet dune 
so. When one sings the musical scale at the transmitter, there needs 
an ear well trained to distinguish the sound repeated by the receiver 
in the midst of the vibrations which agitate it. For ourselves we 
have been only able to recognize the successive rise and pitch of 
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these rapid roulades; but perhaps a trained musician would be able 
to recognize amongst them a dominant note. The model, however, 
of which we speak did not, and had in its construction several 
causes of error; and Mr. Koenig, so justly recognized in matters of 
acoustics, intends to study out the improvements of which this tele- 
phone is susceptible. 

Let us mention some of the principal of these causes of error: It 
may be that the membrane will not at every moment vibrate with the 
same degree of amplitude, and this will consequently occasion some- 
times a failure to make contact; if the sound produced by the operator 
at the transmitting end does not vary much, the contact may be pro- 
longed. The remedy for this defect is in substituting for the voice of 
the operator a tuning fork, arranged to vibrate, for example, by a 
battery ; then a note would be produced which would he better 
defined, but always very feeble. As to improvements which would 
be of a nature to render this telegraphic apparatus practicable, Mr. 
Koenig is well fitted to find them. We already know certainly that 
the intensity of the sound increases as a softer iron is used, because 
in that case the molecules have more freedom of motion than they 
had in the hardened iron or in steel. If the iron core is magnetized 
by the influence of a permanent magnet, or by another coil, its 
sound is more intense when the intermittent current is sent in such 
a direction as to produce a demagnetizing effect upon it, and it is 
less intense when the current is sent through the helix in sucha 
direction as to increase the magnetism. The reason is, that in this 
last case the molecules are in advance, in a position already very 
near that which the current can compel them to take. Too much 
tension in the core also makes the sound more feeble, for the mole- 
cules having been already placed in a forced position, are less free 
to receive further motion. The electrical transmission of musical 
sounds is therefore a problem, of which the true solution has 
not been found; and all the magnificent promises which have been 
made and published on the subject of acoustic telegraphy seem to us 
still to belong to the region of illusions. 
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: No. 28. CLIFTON’S DESCRIPTION OF REIS. 
| [Put in evidence by Complainants. | 
Proceedings of the Literary and Philosophical Society of Manchester. 
Published at Manchester, 1865. 
‘ PHYSICAL AND MATHEMATICAL SECTION. 
t . NovEMBER 10, 1864. 


Joseph Baxendell, F. R. A. S., president of the section, in the 
chair. 
Professor Clifton exhibited an acoustical electric telegraph by 
which a note, sounded at one end of the line, is reproduced at the 
other end. 
He also pointed out the principles involved in the construction of 
this telegraph, viz. : — 
First. The production ofa sound whenever a current of sufficient 
strength commences to circulate around an electro-magnet, or ceases te: 
so to circulate. 


Second. The vibration of a stretched membrane in accordance 
with a note sounded near it. 
With respect to the second principle, Professor Clifton drew atten- 
tion to the fact that the researches of MM. Bourget and Bernard, in 
i azreement with the mathematical investigations of Poisson and M. 
Lamé, show that a given square membrane will noé vibrate in accord 
with any note, as stated by Savart. As the same is probably true of 
circular membranes, such as that used in this telegraph, it follows that 
only certain notes are capable of being transmitted by one instru- 
ment. 


{# No. 29. KOENIG'S DESCRIPTION OF RBKEIS. 


| Put in evidence by Complainants. ] 


From Koente’s “ Catalogue des Appareils d’ Acoustique,” 
Paris, 1865, page 5. 


29. TELEPHONE OF M. Rets. 60 Fr. 


; This apparatus is intended to transmit sounds to a distance by 
means of electricity. It rests upon the fact demonstrated by the pre- 
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ceding apparatus. [ The preceding apparatus was the Wertheim coil 4 
and core, which Reis uses for a receiver. | 

At the first station the current traverses a little band of platinum, 
which is attached toa membrane in such a way as to follow all its 
movements, and of a very movable point, which rests lightly upon 
this membrane. At the other station the current traverses a coil, at 
the centre of whichis a bar of soft iron. If now we produce before 
the membrane a sound which causes it to vibrate, each vibration in 
pushing away the point from the platinum plate will produce an in- 
terruption of the current. Onthe other hand, each miking of the 
current will produce in the bar of softiron at the second station a 
momentary and weak sound. It is the rapid and isochronous suc- 
cession of these sounds, all acting as simple blows, which produce 
the continuous sounds that are heard. It is true that they are not 
of good quality and that they cease from time to time. This comes 
from the fact that the membrane does not vibrate equally well for 
all tones, and because the manner in which the vibrations determine 
the interruption of the current, by pushing the little point away from 
the plate, is far from being perfect. 


No. 30. PISKO’S DESCRIPTION OF' RBIS. 
[Put in evidence by Defendants. No. 38 in answer. ] 
Pisko. Die neueren Apparate der Akustik. Vienna, 1865, pp. 
94 et seq. 


[Page 94.] a. 51. Principle of the Telephone of Reis. The 
“Telephone” of Reis (Fig. 60) is related to the Membrane-Phon- 
autograph. The round end s of a light strip of platinum n.s is fast- 


ened upon the membrane m m with wax in such a way that the strip 


of platinum can make all of the vibrations of the mem brane with it. 


Very near to this end s of the strip of platinum n s is a platina 


point fixed so that it is touched by the strip of platinum as this 


vibrates with the membrane. If we suppose the outer end n of the 


platina strip and the platina point to be connected with the poles of 


a battery, then a current is established or broken by the vibration 
[page 95] of the membrane, according to its phases. A magnetic 
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piece of clock-work or an electro-magnetic telegraph introduced in 
this circuit would transmit to a distance indications that some one 
was speaking, but they would, self-evidently, not be able to make 
, known what was spoken. 
6. It is well known that an iron wire, surrounded by strong gal- 
' vanic currents frequently broken, is made to sound forth tones which 
may be longitudinal or transverse, or both at the same time. Reis 
introduced such an iron wire lying ina multiplying coil at the second 
station C. This produced tones, if the membrane was caused to 
vibrate by singing or talking into (S, Fig. 60) the hollow, cubical 
part A. In my experiments with the telephone the rod never 
changed its pitch even withthe most different tones and sounds, and 
always produced only the rhythm of the words sung or spoken at S 
into the part A. The aria of the song sung into the instrument 
could generally be recognized from the rhythm. ‘The experiments, 
with special reference to this, are recited in § 53. But this much is 
evident already, that time must yet elapse before the simultaneous 
concerts and singing productions so ardently hoped for by the news- 
papers. The apparatus of Reis is indeed a “ Telephone,” but not a 
“Phonic Telegraph.” The only means of transmitting song and 
speech, and this only for moderate distances, is the old well known 
speaking tube.. But the experiment of Reis can always be classed 
with the most beautiful and interesting of school experiments; and 
as the means for producing it are simple, the apparatus of Reis will 
surely soon find its way even into moderately endowed institutions. 
That the sounding of the wire in the telephone is not due to acoustic 
transmission can be shown by cutting the coil out of the circuit; the 
sounding ceases at once. 
1. Reis’s phonautograph was originally made of a wooden cube 


with a conical cavity. The smaller opening was covered with the 
membrane. A knitting needle was used as the sounding wire, which 


\ projected about 2 inches out of each side of the multiplying coil, 


and rested upon two bridges of a resonance box. The surrounding 
[page 96] coil consisted of six layers of fine wire. Fig. 60 shows 
the telephone as it is at present manufactured, according to the in- 
ventor’s directions, by artisan Albert, in Frankfurt, and artisan 
; Uanck [Hauck?], in Vienna. 
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2. Even though the telephone cannot be used to reproduce 
concerts, this can be accomplished for moderate distances by the res- 
onance of solid bodies, in narrow limits, to be sure. Pepper, di- 
rector of the Polytechnic Institute, formed at London for amusing 
sciences, gave such a concert (18 5) with Wheatstone’s method. 
Four of Erard’s harps stood upon the stage. Each had on its res- 
onance board a short staff of pine 2 em. thick. 

By turning the harps on their axes this staff was made to touch an 
exactly similar one, which went into a deep cellar, and there was in 
contact respectively with the sounding board of a piano, of a violon- 
cello, of a violin, and the mouthpiece of a clarinet. 

As long as the resonance staffs touched, the concert was heard dis- 
tinctly ; but as soon as one or all the harps came out of contact with 
the sound-conducting staff, the music ceased. The character of the 
instruments played was, as a whole, preserved, only the violoncello 
tones being somewhat raspy. 


52. Particulars regarding the Telephone. 
(a.) It consists subtantially of 
1 
2. The receiver C. 
3. The battery B, and finally of 
4. The conducting wires. 


The transmitter A. 


(6.) The transmitter A is essentially a parallelepipedic body of 
wood. Its upper part wu x is cut out of one piece of square section, 
the side z x measuring 9 cm., its height u « 2.8 cm. 

This part can be moved on the lower box A A by means of hinges. 
If we turn back the cover x uw we shall notice a small circle cut out 
in it 8.9 cm. in diameter, A brass ring, with a margin 8 mm. 
broad, tits unto this hole, which is furnished with a groove like a 
pulley. 

Over the ring the membrane m m is stretched by a silk thread 
lying in the groove of the same. This circular membrane is sur- 
rounded by a wider circular hollow 6 6! 8.5.cm. A _ shovel-shaped 
strip of platinum 7 s is placed in connection with the brass binding 
post d, and rests by its circular piece s on the centre of the mem- 
brane. 
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By means of sealing-wax this circular part is fastened to the mem- 
brane, and is thereby compelled to accompany the membrane in its | 
vibration. The farther transmission of the galvanic current from 
t centre of the membrane takes place by means of the brass angle 
as6(D, Fig. 60). This rests at s, by means of a platinum or steel 
point, upon the conducting platinum strip, n s, and dips at 6 with a plat- 
inum or steel point in a mercury cup which is made in a screw trans- 

ting the current. The point a serves only as a base or support for 
the angular piece a s 6, which in general is supported like a tripod, 
in order that the contact point s should remain as constant as pos- 
sible. The angle as 6 is simply pushed over a projecting pin by a 
hole at a, until it remains resting on a broader lower part. From 6, 
the electrical conductor with a covered wire extends to the brass key 
e (A, Fig. 60), and from there further in the direction indicated by 
the arrow. | 

The under part A A of the transmitter is constructed of wooden 
boards and form a parallelepipedon whose height = 6.8 cm., and 
whose breadth = 7.7 cm. For the reception of tones there is the 
slanting attachment 5S made of tin with a funnel-shaped enlargement. 

The longer side of this enlargement is 6.7 cm., the shorter 4.7 cm. ; 
the vertical diameter of the enlargement measures 7.15 cm., the 
horizontal diameter 7.5 cm., and finally the diameter of the narrower 
cylinder 3.9 cm. 

It is plain that, if necessary, the platinum strip can be replaced by 
a thin strip of brass, and the platinum or steel points by iron ones. 
Only then the contact points must oftener be cleaned to a metal 
polish. 

(c.) The receiver is in general a double resonance box, whose 
upper part, “the cover,” is movable on two hinges and can be laid 
back. The length of this cover is 16.4 cm., its width 9.5 cm., and 
its height 3.2 cm. The length of the under box measures 22.9 cm., 
its width 9.6 cm., and its height [98] 2.5 cm. The under part of the 
resonance box has two wooden bridges, which are separated from 
each other 7.4 cm., and serve as supports for the iron needle, which is 
21.5 cm. long and 0.9mm. thick, and intended to produce the tones. 
The length of the spiral placed over the needle and designed for j:rv- 
ducing the electro-magnetism is 15 cm. The wovuden covers of both 
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parts must be constructed as thin as possible, and the greatest 
breadth of the circular holes seen in the figure measures 13 mm. 

(d.) One can successfully use as battery a small four-cell Smee’s 
or two larger Bunsen’s cells. The conducting line must be made at 
least so long that the exciting tones can no longer be heard through 
the wire. For corresponding between the two stations, the inventor 
has arranged the electro-magnetic telegraphic apparatus ev gh, easily 
seen and understood from the figure. Agreement can be easily had 
as to the corresponding signals, and it is simplest to accept the signs 
given by the inventor. (26.) 

The receiver C gives, on tapping with the key e, the corresponding 
signals by the rod e e giving out tones, while at the transmitter A 
the clectro-magnet v announces the signals by means of the spring 
armature 2. 

53. Experiments with the telephone. 

(a.) As soon as one brings his mouth to the funnel S, and sings, 
the membrane of the transmitter A falls into corresponding vibra- 
tions, and the little iron rod e e at the second station begins to give 
out tones. Every time that a spark is visible at the first station, at 
s, the rod certainly sounds at the other station. The same is true when 
the peculiar buzzing tone is perceived, which arises from the striking 
of the vibrating platinum strip upon the point of the angular hook 
resting thereupon. The appearance of these sparks, or of the pecul- 
iar buzzing at the transmitter A, announces to the observers at the 
station A that the rod at C is giving forth tones. Tones and melo- 
dies, which were sung into the sound opening S, and especially 
clangs in which the teeth and head-bones also vibrate (the so-called 
humming tones), always produce a toning of the rod or needle EE, 
and indeed, as already mentioned (§ 51), without change of pitch, 
only with the reproduction of the rhythm of the respective song or 
words. 

The pitch of the tone excited at C in the rod e e was, in the ap- 
paratus at my disposal, 4’: its strength not very remarkable and its 
quality [Klang] buzzing like that of the tone of a weak-sounding reed- 
pipe (something like a child’s trumpet). The skin lying about the 
pericardium of the smaller and even the larger mammals (calves, etc. ) 
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makes the best membrane, — gold-beater’s skin reproduces only the 
lower tones. 

The cover of the resonant box seemed superfluous in my ap- 
paratus, and the tone was indeed somewhat stronger without the 
cover. 

1. In experiments with the telephone, close attention must be 
paid to seeing if the end s of the platinum strip still sticks to the 
membrane, and, if necessary, it must be pressed upon the mem- 
brane. When this leaf will no longer cling, a knife blade is heated, 
a piece of sealing-wax touched with it, and the melted wax thus 
transferred to the under side of the round end of the platinum strip 
ns. Immediately thereupon it is pressed on to the membrane a m. 

2. From a long line of experiments, which I have performed 
with the telephone, I take the liberty of giving here some results : — 

(a.) A Cagniard-Litour siren with upright axis, blown near the 
opening S from the lowest to the highest tone, gave no result. 
Only when the rotating plate was turned directly toward the 
funnel-shaped sound receiver S, and brought very near the same, 
was it twice possible with- the medium tones of the siren to hear two 
short tones of the iron rod e e of the pitch /'. 

(6.) ‘A tuning-fork with normal tone a' aroused no tone what- 
ever in the receiver C, neither when in immediate vicinity of the 
sound funnel S$, nor when laid upon it. 

(c.) A metal bell, which gave, according as it was rubbed with a 
strong bow, the tone h' or hk’, produced no results from the tele- 
phone, even when the bell was brought ever so near to the sound 
reed S, or when laid upon it. Only when the tone h', by means of 
suitable resonant tubes was very perceptibly strengthened, did the 
telephone respond weakly and shortly, and indeed again with %'. 

(d.) Wooden lip pipes belonging to the scale between c' and c’, 
when they were laid with the walls of their reeds on the sound 
funnel S and made to give out tones, were not able to bring the tele- 
phone to produce tones; but they were most active in respect to the 
telephone when the under open end of the reeds was brought im- 
mediately before or into the opening S of the sound cylinder of the 
transmitter A; this position may be called the “ first.” 


These pipes also worked successfully upon the telephone, when 
148 
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their mouths (the holes) were laid on the sound-conducting opening 
S. This position may, from now on, be called the “second.” If the 
pipes in both positions were removed only a few lines from. the 
sound receiver S, the effective vibration of the membrane ceased, 
and, in fact, in the first position sooner than in the second. If, 
however, pipes of any material of diferent length (1 ft. to over 8 ft. ) 
and different widths, were laid on the conducting sound tube, and 
the former pipes applied to these in the first or second position, the 
telephone gave the same results as in the immediate use of the short 
transmitting tube. 

(e ) The former pipes, when covered, caused (as was to be fore- 
seen) the telephone mostly not to sound at all, or only interruptedly 
in the first position. In the second position the telephone was 
excited by them for the most part completely, seldom interruptedly. 

(f:) I had at my disposal no pipes of the c’ scale. Tones from 
the latter scale, which by strong blowing were excited in the pipes 
used by me, gave mostly no result, no matter what position was 
given to the pipe. 

(g.) A reed-pipe of tone d with open reed excited the rod of the 
telephone only when its open end was turned toward and brought 
near the sound-receiving funnel S of the transmitter. Increasing 
the tone by a resonant tube produced an interrupted tone. A 
like result was obtained with a reed-pipe of the tone c™ with full 
beat reed, only here the excited telephone tone was constantly 
interrupted. 

(h.) The miniature-normal-diapason (a small reed-pipe of the tone 
a’ compare Chap. VI.) sunk into the sound-conducting reeds, so 
that the mouth lay on the funnel, produced a clear tone in the tele- 
phone when strongly blown. 


(7.) Marches drummed at A with the key e e were produced by 


the receiver C, and in fact, always with the tone 2!, 

(k.) Singing of different melodies was always successful; the 
rhythm of speaking was only interruptedly reproduced. 

(7.) Whistling with the mouth into S had no effect, and the tone 
passed over into a higher one, probably because the vibrating column 
of air thereby became shorter. The tones /', g!, a!, fis!, c! and cis!, 
produced with the mouth by whistling passed over into fis', gis!, b!, 
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g!, cis' and d! respectively, as soon as the mouth lay immediately 
before the sound receptor S. 

There was a rise in tone of half a tone. Similar rise in tones is 
obtained by whistling into a cup, hat, ete. Indeed, the cutting off 
of the current of air coming from the mouth by the flat of the hand 
raises the tone in such whistling, and this can be very easily recog- 
nized by moving the hand up and dewn. 

(m.) Since the distinct buzzing of the platinum strip on the 
transmitter S is a sure sign that the iron rod e e is sounding at C, 
there is no need in this respect of telegraphic communication be- 
tween the stations (§ 52, d). 

(6.) Ifa comparison is made of the results of experiments with 
the telephone and those with the membrane-phonautograph, it will 
seem at first as if the latter did much too little in comparison with 
the former. This contradiction, however, rapidly disappears. The 
membrane-phonautograph also gives plain tone writings of a melody 
in the space of an octave, together with double tones and chords, and 
according to Donders, stili more. Moreover, in the telephone the 
membrane is moved not only by the vibrations of that tone, by 
which, according to the laws of sympathetic vibration, it can be 
brought into vibration, but it is also mechanically raised and lowered 
by the strong condensations and rarefactions arising from the excit- 
ing tone (singing, etc.) in the closed masses of air. Every conden- 
sation will press the membrane outward, even wheu its deepest 
normal tone is much higher than the exciting (sung) tone. Very 
strong and thick membranes might perhaps resist this purely mechani- 
eal excitation, but they would be then not sensitive enough for real 
sympathetic vibration. In many cases (for example, in drumming 
with the key on the box, in placing the apparatus A on the resonant 
cover of a piano, etc.) the vibration of the membrane in the telephone 
arises also only in the same way as the membrane in K@6nig’s pipes 
for proving the nodes of vibration (compare a later paragraph). In 
this, also, the stretching of the membrane is not necessary in order 
that the latter may show outwardly the condensations and rarefac- 
tions of the air in the pipe. 

Pipes with thin walls furnish a farther proof of this. The latter 
allow trembling to be felt when touched by the hand while the pipes 
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are sounding ; indeed, very thin walls deepen the tone somewhat, 
and thereby show that they are not able to resist the pressure arising 
from the condensations. 

Sand sprinkled upon walls of this kind is thrown off from the 
nodal points. If, therefore, thin strips of wood are able to imitate in 
such a manner the vibrations of the air in the pipe, although the 
proper tone of the wall may lie far from the exciting tone, this is 
certainly much more the case with a membrane. The experiment, 
with the pipes introduced in the previous paragraph also confirm 
this, for they only then gave a result in the telephone when the open 
end or mouth of the pipes lay very near the sound receptor, and 
even the experiments with singing confirmed this view. Just these 
experiments show the telephone weaker in comparison with the 
membrane-phonautograph, because in the latter, when the membrane 
is tuned for a tone, the tone-writing comes, whatever position the 
excitivg tone may have had in reference to the sound-receiving side 
of the membrane-phonautograph, provided only it is near enough. 
And yet it would seem that to close the battery by means of the 
Vibrating platinum strip on the membrane demands less strength 
than to move the little pen so that it may be able to remove the 
lampblack on the writing cylinder. The results of the few experi- 
ments with the telephone appear moreover to indicate that it might 
perhaps be more advantageous for the production of tone-writing by 
means of the membrane-phonautograph, to make the latter of smaller 
dimensions than has been the case up to the present. In fact, Konig 
is already busy on new arrangements for the membrane-phonauto- 
graph. Konig already hopes a better result for the written repro- 
duction of simple sung melodies, if the wide opening of the parabo- 
loid in the membrane-phonautograph be closed by a plate, which had 
a small opening for applying the mouth. 

In any case, a renewed study of the laws of the sympathetic 
vibrations of the membrane with especial reference to both pieces of 
apparatus will be necessary. Many think that the membranes must 
vibrate sympathetically to every tone, because all the tones are heard 
by means of the membrane in the ear, but in this respect it is very 
important to note that, according to Prof. Mach (27), this may be 
brought about by a proper accommodation-mechanism in the ear. 
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For me this supposition of an accommodation, according to the vary- 
ing tensions of the tympanum, has a high degree of probability 
bordering on certainty. 

Philip Reis showed his apparatus for the first time in October, 
1861, in a very primitive form to the Physical Society at Frankfort- 
on-the-Main; on July 4th, 1863, to the same society he showed the 
form represented in Fig. 60. This time he experimented over a 
distance of 300 ft. Prof. Béttger introduced the apparatus to the 
Naturforscher-Versammlung, at Stettin (1863), in the Physical Sec- 
tion. 


No. 31. REIS PROSPECTUS— FROM PISKO. 


[Put in evidence by Defendants. No. 39 in answer. ] 
Pisco’s Neueren Apparate der Akustik, Wien, 1865, p. 241. 


26. Here may be the place for the prospectus which the inventor, 
Mr. Ph. Reis, attaches to the apparatus furnished by him and made 
by the artisan, Mr. Albert, in Frankfurt. 

“ Telephon.” Every apparatus consists, as can be seen from Fig. 
60, page 96, of two parts, the telephone proper and the receiver C. 
These two parts are placed at such a distance from each other that 
the singing or toning of a musical instrument can be heard in no 
other way from one station to the other except through the appa- 
ratus. 

Both parts are connected with each other and with the battery B 
like common telegraphs The battery must be sufficient to bring 
about at station A the attraction of the armature in the electro-mag- 
net fastened at the side (3-4 six-inch Bunsen cells are sufficient for 
several hundred feet distance). 

The galvanic current goes from B to the post d, from here through 
the copper strip to the platinum-leaf on the middle or the membrane, 
then through the foot (at D, Fig. 60) of the angle to the screw 4, in 
whose small hollow a small drop of mercury is placed. From here 
the current goes through the small telegraph-apparatus e f, then 
back to the key of the station C and through the spiral over 7 back 
to Bb. 

If now sufficiently strong tones are produced in front of the sound- 
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opening S, through the vibrations of the same, the membrane and 
the angular-shaped little hammer lying upon it are set in vibration ; 
the circuit is alternately opened and closed at every full vibration, 
and hereby are produced in the iron rod of the spiral at station C 
the same number of vibrations, and these are perceived there as tone 
or tone-combination (accords). By laying the upper box tightly 
upon the axis of the spiral the tones at C are very much 
strengthened. 

Besides the human voice there can be produced (according to my 
experience) just as well the tones of good organ-pipes from F— 
c and those of the piano. For the latter purpose A is placed upon 
the sounding board of the piano. (Of thirteen common chords an 
experienced experimenter could clearly recognize 10.) As regards 
the telegraphic apparatus attached to the side, this is clearly unne- 
cessary for the reproduction of tones, but it forms a very agreeable 
addition for comfortable experimenting. By this it is possible to 
correspond right well and surely with one’s vis-a-vis. 

This takes place somewhat tn the following simple manner : — 

After the apparatus is completely set up assurance is had of the 
continuity of the conductor and the strength of the battery by open- 
ing and closing the circuit, when at A the striking of the armature 
and at C a very perceptible ticking of the spiral is heard. 

By quickly alternately opening and closing at A it is asked at C 
if they are ready for experimenting, whereupon C answers in the 
same manner. 

Simple signals can by agreement at both stations be given by 
opening and closing the circuit once, twice, three times, or four 
times, for example :— 

1 stroke = sing, 

2 strokes = speak, etc. 

I telegraph words by numbering the letters of the alphabet and 
then communicating their numbers :— 

1 stroke = a, 

2 strokes = b, 

3 strokes = c, 

4 strokes = d, 

) strokes — ¢ 


€; 
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z would in this way be designated by 25 strokes. 

This number of strokes would, however, waste time in represent- 
ing and would be difficult to count surely, wherefore [ place a dacty| 
stroke for every five strokes, then we have, 

—00 fore, 

—Q0O and 1 stroke for f, &e. 

z= —00 —00 —00 —00 --00, which is more quickly and 
easily carried out, and better to understand. 

It is still better to designate the letters by numbers which are 
inversely proportional to the frequency of their recurrence. 


No. 32. KUHN’S DESCRIPTION OF REIS. 


[Put in evidence by Complainants. ] 


Handbuch der Angewandten Elektricitétslehre Von Karu Kuan, 
1865, pp. 1017-1021. 


The experiments made by Reis in Frankfurt-a-M., on the 26th 
October, 1861, have proved, however, that when the breaks of the cur- - 
rent [stromunterbrechungen ] follow each other almost continuously 
and very quickly in a coil provided with a thin iron core, the iron 
wire can enter into longitudinal vibrations, and in this way be enabled 
to reproduce sounds of different pitch. An exact reproduction of 
the sounds does not take place, however, but only an imitation ; for 
this reason it cannot be questioned here of transverse vibrations 
[transversal schwingungen]. A phenomenon [erscheinung] has 
otherwise been heard of, which belongs to the afore-mentioned class, 
in which the intensity and the timbre [klang] of the sound accom- 
panying it (the phenomenon) depend among other things on the 
strength of the current [strom starke| and on the number of breaks 
of the same, and in which, as it seems, the pitch of the tones also can 
vary under different circumstances. We can, however, hardly imagine 
by what arrangements it could be feasible to coax tones of any given 
height or depth out of an iron or metal tube split on one side, while 
it (the tube) is affected by the alternate currents of an induction appa- 
ratus the coil (rolle) of which surrounds it. Yet the possibility can- 
not be controverted that the principle of Neef’s circuit breaker (unter- 
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brecher) might contribute to the solution of the problem in question. 
It has been employed for local purposes either with or without modi- 
fications in the study and investigation of acoustic phenomena. Thus 
Petrina has used the principle of Neef’s circuit-breaker [ unterbrecher ] 
for his electric harmonica in this way that instead of the Neef 
hammer a little rod was chosen, the transverse vibrations of which 
rendered the tone. “There are four little rods of various length side 
by side, the motions which are checked by means of levers managed 
by finger keys.” That principle was used previously by Dove, ina 
modified manner, to set strained strings and elastic springs into 
acoustic vibrations of constant amplitude by means of an electric 
magnet, and, in this way, to be enabled to investigate constant tones. 
It appears from Legat’s published communications that “the ideas 
submitted by Ph. Reis of Friedrichsdorf in the Physical Society and 
in the meetings of the German Hochstift in Frankfurt-a-M. about 
the reproduction of sounds by means of electricity” referred to 
arrangements of a similar kind. Legat mentions in his paper all 
that has been done thus far towards the realization of that project, and 
we borrow from it that part only which throws some light on the 
construction of a telegraphic apparatus with which it is said to be 
possible to produce vibrations and make sounds in any desired manner 
and through which the employment of electricity is said to make it 
feasible to bring forth at any given distance vibrations similar to the 
first produced ones and in this way to reproduce at a certain place 
tones originally produced at another pl:.ce. 

This apparatus is composed of a transmitter and of a receiver. 
The transmitter (Fig. 504, p. 1019) consists in a conical tube a b 
about 15 em. long, 10 em. at the front, 4 cm. at the back opening ; 
the choice of the material as well as a greater length is indifferent ; 


a greater width, on the contrary, is disadvantageous ; the surface of 


the interior must be as smooth as possible. The narrower back 
opening is closed by a membrane of collodion 0, and on the middle 
of the circular surface formed by this membrane rests one end ¢ of 
lever c d, the fulcrum of which is held by a support and remains 
connected with the metallic circuit. This lever, one arm c e of 
which must be considerably longer than e d, should be as light as 
possible so as to follow easily the motions of the membrane, as an 
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uncertain obedience [folgen] on part of lever ¢ d would produce 
imperfect tones at the receiving station. In the state of rest, the 
contact d g is shut and a weak spring » holds the lever fast at rest. 
On the metallic support £ which is connected with one of the poles 
of the battery is a spring g, with a contact which touches the con- 
tact of lever c d at d and the position of which is regulated by screw 
h; over tube a 6 a disk must be placed which encircles the outer cir- 
cumference of the tube closely, so that the efficacy of the apparatus 
may not be impuired through the effect of the air waves coming round 
and striking against the rear end. This disk at right angles with 
longitudinal axis of the tube measures about fifty (?) cm. in 
diameter. The receiver (Fig. 505) consists ofan electro-magnet 
mm which rests on a sounding board, and the coil of which is in 
connection with the metallic conductors, and with the ground. Op- 
posite the electro-magnet is an armature connected with a lever as 
long as possible, but light and broad, which latter, with the arma- 
ture, is fastened pendulum-like on the support &. Its motions are 
regulated through screw /or spring 0. “In order to increase the 
efficacy of the apparatus, this receiver can be placed in one focus of 
an ellipsoidal enclosing box of suitable size, while the ear of the 
hearer is placed at the other focus.” The working of the two ap- 
paratus (the mode of connection of which is visible in the wood- 
cuts), the transmitter being placed at one station and the receiver at 
the other, is as follows: By speaking, singing, or the intromission 
of instrument:l sounds into tube ab, in consequence of the con- 
densation and rarefaction of the coluuin of air, a motion of the mem- 
brane ¢ corresponding to these changes is brought about. Lever 
cd follows the motions of the membrane, and opens or closes the 
circuit, according as a condensation or a rarefaction of the air inside 


takes place. As a consequence the electro magnet m m (Fig. 505) 


is correspondingly demagnetized or magnetized, and the armature 
affixed to it (as well as the armature lever) is set into similar 
Vibrations ss the membrane of the transmitter. Through lever ¢ con- 
nected with the armature, similar vibrations are communicated to 
the surrounding air and (the increasing effect of the sounding 
board helping) the tones so produced finally reach the ear of the 
listener. In respect tothe operations of this apparatus, the author 
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remarks that the receiver does reproduce the exact number of the 
original vibrations, but that a reproduction of the original intensity 
has not yet been attained. For that reason, it 1s added, small differ- 
ences in the vibrations are appreciated with difficulty, and in the 
practical experiments made thus far, it was possible to transmit with 
astonishing faithfulness chords, airs, etc., whilst in reading, speak- 
ing, etc., single words were more indistinctly heard. The ap- 
paratus just described is said to have been one of the constructions 
which Reis has used himself in his experiments. The underlying 
principles might give hopes of a farther improvement of the ap- 
paratus, but the telephone which, according to later reports, Reis 
has finally decided upon, has the disposition represented in Fig. 
506, although the principle on which it is founded does not stand 
quite in harmony with the above-mentioned investigations of 
Wertheim, for instance. 
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Fig. 506. 


The telephone proper A consists of a hollow wooden box provided 
with a short sound funnel S and the upper side of which is open in 
the centre and covered over tightiy with a delicate membrane. On 
the middle of the latter a thin platinum disk is fastened, from which 
on one side a platinum strip establishes circuit connection with the 
contact of the key at e, from which place the metallic connection 
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is effected with one end of the coil of a small electro-magnet pro- 
vided with a spring armature, whilst the other end is in contact with 
screw f. The reproducing apparatus C set up at the receiving sta- 
tion consists simply of a coil about six inches long formed by 
winding six layers of copper wire; in the axis of the coila thin iron 


wire ten inches long (a knitting needle), protruding out of each end 
of the coil about two inches, is so disposed that with its bridge-like 
supports it rests ona sounding board. By means of screw 7 and of 
the key at h g the coil is thrown into the circuit and the connection 
of both apparatus is effected in the manner mentioned ; a battery be- 
ing placed at B, the course of the current is easily followed out. It 
can flow from B through d cand cé toe and J, and from here to the 
receiving station, and at 2 return to the battery, or it can start in 
the opposite direction according as d or 7 forms the starting point of 
the current.: The circuit can be broken at will at each of the two 
stations by pressing the key lever, and a connection can be estab- 
lished thus in either direction, but the discontinuous currents which 
are to produce the sounding of the iron wire at C are obtained in 
this way: By singing or the blowing of instruments towards the 
sound funnel S the membrane at A is made to vibrate; if this can 
be brought about, it will happen, as was demonstrated by the experi- 
ments, that the iron wire of the receiver assumes isochronal vi- 
brations, and whenever this is the case, it reproduces the same tones 
which set the membrane to vibrating at the transmitting station. 

My own experiments have demonstrated that every melody start- 
ing from ¢ and embracing the entire extent of an average male voice, 
when sung into the telephone can be reproduced by the receiver at C. 
The timbre [Klang] or quality of the sounds thus reproduced is 
not pleasant, — they are almost like the sounds of toy trumpets, 
at times also like the buzz of a fly caught in a spider’s web and the 
like; yet the experiments of Reis are certainly interesting enough to 
challenge attention. 

A reproduction of the words spoken into the telephone with or 
without variation of pitch was audible at the receiver only in a cor- 
responding noise [entsprechendes Geriusch], while a discriminate 
perception of single vocal sounds, syllables or words could not be had. 
According to communications made on this subject by Reis, he has 
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succeeded in reproducing the tones of organ pipes not covered, and 
those of a piano; in this latter case the transmitter was placed on the 


sounding board of the piano. 


No. 33. HASSLER’S DESCRIPTION OF REIS. 


[Put in evidence by Complainants. ] 


Hassuer’s Technical Physivs. Vienna, 1866, Vol. I., p. 648. 


The subject of phonotelegraphy will end this chapter. This rests 
upon a phenomenon first observed by Page, afterwards confirmed by 
Mariani, and more exactly studied and experimented upon by Wert- 
heim; that is, that iron, under the influence of alternate magnetizing 
and demagnetizing by means of a galvanic helix, is set in longitu- 
dinal vibration and gives forth sound; and Reis showed beyond 
doubt the possibility of phonotelegraphy by means of an apparatus 
called by him telephone (Fig. 429), consisting of two parts, — the 
actual telephone (I), and the reproduction apparatus (II), used at 
the second station at a distance. Both parts are connected with one 
another and with a battery s, as in ordinary telegraphs. The 
battery s must be strong enough to work the armature a of the 
electro-magnets e, e (three or four six-inch Bunsen’s elements are 
sufficient for a distance of several hundred feet). The current 
passes from s to the binding screw 2, thence through the strip of 
copper 2 into the disk of platinum 0, resting on the middle of a thin 
circular membrane (hog’s gut), stretched across the upper end of 
the wooden box #&; afterwards it goes through the foot (platinum 
point) of the metallic angle a, b, ¢ (this point standing on the disk 
0), into a vertical screw, provided with a small cavity at its upper 
end containing a drop of mercury, into which there dips from a, aa 
platinum point suspended above, while the angle a, 5, ¢ rests at ¢ on 
a small metallic pillar, so as to be very easily madé to vibrate about 
a and c. From this pillar (at c) the current goes through the key 
¢ and into the binding screw ¢@ connected with the wire leading to the 
pillar, thence through a wire stretched from this screw into the 
binding screw 3 on the apparatus 4, then through the key ¢ of this 
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apparatus into the bobbin g (magnetizing coil), inclosing the iron or 
steel wire d, d of the thickness of a knitting needle, into the bind- 
ing screw 4, and finally thence by wire back to the second pole of 
the battery s. If, now, we produce sufficiently strong tones by 
means of organ pipes in front of the opening of the tube T (or sing 
them through the tube T in the hollow box £), the waves of the 
sound set the membrane m into regular vibrations. Every conden- 
sition occurring beneath m, at once raises the disk of platinum 0, 
together with the platinum point 6 (the foot of the angle a, 4, c) ; 
when the rarefaction occurs and m moves downward again, the 
angle a, 6, ¢ cannot immediately follow the disc o, and the current 
is interrupted, and a similar interruption occurs with every vibra- 
tion of m, and in this way are produced just as many vibrations in 
the wire d, d of the coil g, at station I] as the membrane makes ; 
these vibrations are perceived there as tones and combination of 
tones (accords). These tones are much strengthened by covering 
the coils with a box of resonant wood, d, for a sounding board, so 
placed as to fit the sounding board, 6, below. The keys X and X 
make it possible to communicate short messages as necessity arises, 
between stations Tand II. (£. g., to signify from II to I that they 
are ready to receive communications at II.) For by pressing down 
the keys the electro-magnet e is included in the circuit, the armature 
a drawn up and made to strike upon e. 

The telephone is yet in its infancy, it is true, but even now, by 
employing powerful currents, it transmits at a distance not only 
solitary tones, but even tunes consisting of slow consecutive tones, 
quite perceptibly and distinctly. 


No. 34. ALBERT’S CATALOGUE OF 1866. 


[Put in evidence by Complainants. } 


Catalogue of J. Witn. ALBERT, Mechanician at Frankfort-on-the- 
Main, 1866. 


[Extract from preface.| All instruments and apparatus will 
always be constructed according to the latest designs and improve- 


ments. In order that the construction may be better understood we 
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have printed herein references where a description can be found as 
follows : — | 

M-P. Miiller-Pouillet’s Lehrbuch der Physik. vi Auflage. (Other 
books also named.) 

From body of catalogue. 

839. Telephone of Reis for reproduction of tones by electricity 
with description, 21 fl. 
M-P. Fig. 325-327. Pisco, Akustik, Fig. 60. 
840. The same in simpler design, fi. 14. 


No, 35. FERGUSON’S DESCRIPTION OF RKIS. 


[Put in evidence by Defendants. No. 21 in answer. ] 


Extract from Publication entitled “Electricity,” by Ropert M. 
Ferauson, London, 1867. Page 257. 


THE TELEPHONE. — This is an instrument for telegraphing notes 
of the same pitch. Any noise producing a single vibration of the 
air, when repeated regularly a certain number of times in the second 
(not less than thirty-two), produces, as is well known, a musical 
sound. In Art. 115, we found that when a rod of iron was .placed 
in a coil of insulated wire, and magnetized by a current being sent 
through the coil, it gave out a distinct tick when it was demagne- 
tized by the stoppage of the current. A person when singing any 
note causes the air to vibrate so many times per second, the number 
varying with the pitch of the note he sings, the higher the note the 
greater being the number of vibrations. If we then, by any means, 
can get these vibrations to break a closed circuit in which the coil 
just mentioned is included, the nute sung at one station can be re- 
produced, at least so far as pitch is concerned, at another. Reis’s 
telephone (invented 1861) accomplishes this in the following way : — 

A A (Fig. 141) is a hollow wooden box with two round holes in 
it, one on the top, the other in front. The hole at the top is closed 


by a piece of bladder 5S, tightly stretched on a circular frame; a 
mouthpiece M is attached to the front opening. 
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When a person sings in at the mouthpiece, the wh»le force of his 
voice is concentrated on the tight membrane, which in consequence 
vibrates with the voice. A thin strip of platinum is glued to the 
membrane, and connected with the binding screw a, in which a wire 
from the battery B is fixed. A tripod e fg rests on the skin. The 
feet e and f lie in metal cups on the circular frame over which the 
skin is stretched. One of these / rests in a cup containing mer- 
cury, and is connected with the binding screw 6. The third foot g, 
consisting of a platinum point, lies on the circular end of the strip 
of platinum just mentioned. This point, being placed on the centre 
of the oscillating membrane, acts like a hopper, and hops up and 
down with it. It is easy to understand how, for every vibration of 
the membrane, the hopper will be thrown up for the instant from 
connection with its support, and how the close circuit is thus broken 
at every vibration. The receiving apparatus R consists of a coil of 
wire placed in circuit, enclosing an iron wire, both being fixed ona 
sounding box. The connections of the various parts of the circuit 
are easily learned from the figure. Suppose a person to sing a note 
at the mouthpiece which produces three hundred vibrations a sec- 
ond, the circuit is broken by the bladder three hundred times, and 
the iron wire ticking at this rate gives out a note of the same, pitch. 
The note is weak, and in quality resembles the sound of a toy trum- 
pet. Dr. Wright uses a receiving apparatus of the following kind: 
The line current is made to pass through the primary coil of a small 
induction coil. In the secondary circuit he places two sheets of 
paper, silvered on one side, back to back, so as to act as a con- 
deuser. Each current that comes from the sounding apparatus pro- 
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duces a current in the secondary circuit which charges and dis- 
charges the condenser, each discharge being accompanied by a sound 
like the sharp tap of a small hammer. The musical notes are ren- 
dered by these electric discharges, and are loud enough to be heard 
in a large hall. 


No. 36. MULLER’S-POUILLET’S DESCRIPTION OF REIS. 


[Put in evidence by Complainants. ] 


Lehrbuch der Physik and Meteorologie. Von Joh. Miiller. Siebente 
Auflage, Zweiter Band, 1868, pp. 386-389. 


Galvanisches Tonen. 


After describing the production of tones by passing an intermit- 
tent current through the coil of an electro-magnet as practised by 
Wertheim and others, the author says : — 

When the breaks [Unterbrechungen] of the electric current fol- 
low each other in quick succession, the pitch of the magnetic tone 
we have just mentioned is indeed not changed thereby; but there 
arises simultaneously another tone, which depends on the sum of the 
magnetic shocks [Stésse] which the iron atoms are subjected to, and 
has the same pitch as the tone offered by the breaking apparatus 
itself [ Unterbrechungs apparat |. 

This tone, which arises by the side of the clicking noise, when the 
magnetic longitudinal tone of the rod is suppressed by the manner 
in which it is checked, is the one Reis made use of in the construc- 
tion of his telephone. 

Fig. 348 represents Reis’s breaking apparatus [ Unterbrechungs 
apparat]. In the cover of the wooden hollow cube A a circular 
opening is made, which is closed by an elastic membrane (Schweins- 
diinndarm, — hog’s intestine) stretched over it. On the middle of 
this membrane a little platinum plate is cemented, which, through a 
very thin metallic strip # (more conspicuous in Fig. 349), is con- 
nected in circuit with screw a. On the middle of the platinum strip 
a short platinum point rests, which is fastened at g on the under side 


of the piece of metal plate 4 g 7, one end / of which rests upon little 
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Fig. 848. 
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support 7; whilst a platinum point fastened at 7 on its under side 
plunges in a hole of little metallic support %, said hole containing a 
small amount of quicksilver. Screw 2 is in electric connection with 
metallic support & [leitende Verbindung]. 
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From one of the poles of the battery a conducting wire goes to 
| screw a of the breaking apparatus [Unterbrechungs apparat], Fig. 
goes to screw d of the 


qj 


348 ; from the other pole of the same a wire 
reproducing apparatus, to be mentioned next, Fig. 350. Screw ¢ of 


Pan 


! this apparatus is connected through a wire with 6, Fig. 348. Screws 
c and d are connected with the terminals of the small magnetizing 
coil M, Fig. 350. By the connection just mentioned the current of 
the battery passes through the coil. 


—- 


Now as soon as the sound waves of a sufficiently strong tone get 
into the mouthpiece of wooden cube A, the elastic membrane which 
closes the top opening of the same is thrown into vibration. Every 
entering wave of condensation raises the platinum strip as well as 
the little point resting thereon, but when the membrane oscillates in- 
wards, the metallic plate 2 g 2, with the little point fastened on at 2, 
cannot follow quick enough. There occurs then for every vibration 
, of the membrane a break of the current [unterbrechung des 
stromes ], which shows itself in a spark occurring at the point of break- 
’ ing [unterbrechungsstelle]. Through the coil M runs a knitting 

| i needle, which, as the figure shows, is fastened on a sounding board. 
A cover provided with a second sounding board can be turned over 
j the coil, and in this way the tone can be much increased. 
ye Now, if tones are produced before mouthpiece s by singing into it ~ 
¥ or playing organ pipes, one hears at the reproducing apparatus, 


ae | 


{ 
; a placed as far as convenient at first, a peculiar crackling noise which 
a is independent of the pitch of the tones produced at the breaking 
d apparatus, but, besides these, tones themselves are distinctly and au- 
Ny, dibly reproduced by the steel wire; and Reis found this to be true 
4 . indeed for all tones between F and /. 
In the experiments of Reis, the breaking apparatus was 300 feet 
distant from the coil; in fact it was placed in another house with 


closed doors. But as the length of the conductors can be extended 


just as far as in direct telegraphy, Reis gave to his apparatus the 
name “telephone” (Jahres Bericht des Physicalischen Vereins zu 
Frankfurt-a-M., Fiir 1860, 1861). 
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NO. 37. DR. VAN DER WEYDES REIS. 


[Put in evidence by Defendants. No. 23 in answer. | 
The Manufacturer and Builder, May, 1869. 
THE TELEPHONE, By Dr. VAN DER WEYDE. 


One of the most remarkable recent inventions connected with 
telegraphy is the telephone, an instrument which transmits directly 
the pitch of a sound by means of a telegraph wire, — either an air 
wire or submarine cable; so that, for instance, when the operator at 
one end of the wire sings or plays on an instrument any tune, as 
© Yankee Dood'e” or “ Hail Columbia,” it will be heard and distin- 
guished plainly at the other end. This invention may, in its pres- 
ent state, have no direct practical application, but be a mere scientific, 
although highly interesting curiosity ; but who can say that it does 
not contain the germ of a new method of working the telegraph, or 
some other useful practical purpose ? 

The telephone is not the result of an accidental discovery, but of 
a thorough study of the laws of electro-magnetism and of sound. It 
is founded on the fact that the difference in pitch of different tones 
is caused by different velocities of vibrations of the elastic sounding 
body; which vibrations are transmitted to and by the air with exactly 
the same velocity, and from the air may be communicated to a 
properly stretched membrane, like a piece of bladder or very thin 
sheet of india rubber, stretched like a drum head, which these also 
will vibrate with exactly the same velocity as the air and the original 
sounding body, be it the human voice, organ pipe, string or any 
musical instrument. If, now, at the centre of this little drum head 
there be attached a small disk of some metal not easily burned by 
electric currents, — for instance, platinum, — while at the same time 
a platinum point may, by means of a screw, be so adjusted as to 
come very nearly in contact with this small platinum disk, it is clear 
that, when the membrane is put in vibration, a succession of con- 
tacts between the disk and point will be produced, of which the 
number in each second will exactly correspond with the number 
of vibrations in each second of the sounding body or the tone pro- 
duced by it. That part of the apparatus which serves to send off 


the tune or melody is represented in the illustration, Fig. 2. It con- 
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Fic. 2. ~ TRANSMITTING APPARATUS. 


sists simply of a square wooden box, provided at the side with a kind 
of mouthpiece similar to that of a speaking tube, and at the top with 
an opening, over which the membrane just mentioned has been 
stretched. The small piece of platinum attached to the centre of 
this little drum head is, by means of a very flexible strip of some 
metal that conducts well, attached to one pole of the galvanic bat- 
tery, of which only one cup is represented in the figure, although for 
a long wire several cups will, of course, be required. The reason 
why this connection near the platinum disk is a flat, thin and flexible 
strip is, that any rigidity would interfere with the freedom of vibra- 
tion of the membrane to which it is attached. The point coming in 


contact with this small vibrating disk is connected with the ground 
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wire, the other pole of the battery with the air wire or submarine 
cible. It is clear, from this explanation, that at every contact of the 
platinum point a wave of electricity will be sent over the wire, and 
as many waves in a second as there are contacts; and as there are 
as many contacts as there are vibrations in every second, the num- 
ber of electric waves will be always exactly equal to the number of 
vibrations corresponding with the pitch of each tone, be it fifty, one 
hundred, two hundred or five huadred in every second. 
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Fic. 3. — TnE RECEIVER. 


The instrument in which this succession of waves is made audible 
at the other end of the telegraph wire is founded on the fact — first 
investigated by Professor Henry, of the Smithsonian Institute at 
Washington — that iron bars, when becoming magnetic by means of 
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electric currents passing around them, become slightly elongated, 
and at the interruption of the current are at once restored to their 
original length. It is represented in the cut, Fig. 3, and consists of 
an elongated wooden box, of which the top is made of thin pine 
wood, similar to the sounding board of a stringed musical instru- 
ment, to which are attached two bridges carrying long pieces of 
moderately thick and very soft iron wire, which, for nearly their 
whole length, are surrounded by a coil similar to the coil of the 
electro-magnets used in telegraphing. One end of this coil is 
attached to the telegraph wire, the other to the ground wire, as rep- 
resented in the figure. At every instant that a contact is established 
at the station where the sound is produced, and a current wave thus 
transmitted, these wires will become magnetic, and consequently 
elongated ; and they will be shortened again at every interruption of 
the current. And as these currents and interruptions succeed 
each other with the same velocity as the sound vibrations, the 
elongations and shortenings of the magnetized iron wires will suc- 
ceed each other with exactly the same velocity, and consequently 
they will be thrown into a state of longitudinal vibrations corre- 
sponding with the original musical tone, which vibrations will then 
be communicated to the sounding board in exactly the same manner 
as is the case with the vibrations of the strings in all stringed instru- 
ments, thus becoming more audible at the receiving station. 

It is clear, from the foregoing explanations, that no quality of tone 
can be transmitted. Much less can articulate words be sent, not- 
withstanding the enthusiastic prediction of some persons, who, when 
they first beheld this apparatus in operation, exclaimed that now we 
would talk directly through the wire. It is from its nature able to 
transmit only pitch and rhythm,—consequently melody, and nothing 
more. No harmony nor different degrees of strength or other qual- 
ities of tone can be transmitted. The receiving instrument, in fact, 
sings the melodies transmitted, as it were, with its own voice, resem- 
bling the humming of an insect, regardless of the quality of the tone 
which produces the original tune at the other end of the wire. 

This instrument is a German invention, and was first exhibited in 
New York, at the Polytechnic Association of the American Institute, 
by Dr. Van der Weyde. The original sounds were produced at the 
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farther extremity of the large building (the Cooper Institute), totally 
out of hearing of the association; and the receiving instrument, 
standing on the table of the lecture room, produced with its own 
rather nasal twang the different tunes sung at the other end of the 
line, rather weakly, it is true, because of the weak battery used, 


but very distinctly and correctly. 


No. 38, THE TELEGRAPHER, VOL. V., No. 39. 


[Put in evidence by Defendants. No. 22 in answer. ] 


(This is a reprint of Dr. Van der Weyde’s article, No. 37, supra.) 


NO. 39. AMERICAN ASSOCIATION ON RKEIS. 
[Put in evidence by Complainants. ] 


Proceedings American Association for the Advancement of Science. 
Meeting at Salem, August, 1869. 
In the list of papers read is the following : — 
* On the audible transmission of musical melodies by means of the 
electric telegraph. By P. H. Van der Weyde.” 
| Article not printed in the proceedings. | 


NO. 40. AMERICAN ASSOCIATION ON REIS. 


[Put in evidence by Complainarts. ] 


Boston Daily Advertiser of Aug. 25, 1869. 
Report OF MEETING OF AMERICAN ASSOCIATION, AT SALEM. 


Prof. Van der Weyde exhibited the “telephone,” an instrument 
for the audible transmission of musical melodies, by means of the 
electric telegraph. The system is fully described in the May 
number of the Architect and Builder. 

The apparatus to accomplish this is called atelephone. By means 
of it the operator at one end of the wire sings or plays on an instru- 
ment any tune, and it can be heard and plainly distinguished at the 
other end. The exhibition of the instrument excited much interest. 
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No. 41. BAILE’S ARTICLE. 


o®* [Put in evidence by Defendants. No. 24 in answer. ] 


[The Wonders of Electricity. Translated from the French of J. Baile. 
New York: Scribner, Armstrong &Co. 1872. pp. 140-143. ] 


Wonderful as are these achievements, the inventions in telegraphy 
have gone still further. To be able to transmit thought to a dis- 
tance is a triumph which was formerly astonishing ; but we are now 
‘ accustomed to it, and continue to practise it without its creating the 
slightest wonder. To be able to transmit handwriting and even 

, drawings appeared to be still more difficult; but this problem has 
also been resolved, and we now hardly wonder that this feat is ac- 


complished by means so simple. Mankind ever requires a new 
| ad stimulus to its curiosity, and already it is looking forward to the 
discovery of more marvels in telegraphy. Some years hence, for 
‘ all we know, we may be able to transmit the vocal message itself, 
with the very inflection, tone and accent of the speaker. Already 
has the acoustic telegraph been invented ; the principle has been dis- 
| | covered, and it only remains to render the invention practicable and 
1 rs useful, a result which, in these days of science, does not appear to 
9’ be impossible. | 
| Sound, of whatever kind, is produced by a series of vibrations, 
Sait, more or less rapid, which, setting out from a sonorous body, traverse 
ae the air and reach our ear. Just as a stone dropped into a pond 
x throws off a succession of circular undulations or water rings, so a 
concussion, acting on the air, produces analogous vibrations, though 
ys they are invisible ; and it is when these vibrations reach the ear that 


we become sensible of sound. 
An eminent scientific German, M. Helmholtz, has analyzed the 


human voice and determined its musical value. According to him 
each simple vowel is formed by one or more notes of the scale, ac- 


companied by other and feebler notes, which are harmonics of 


these. He demonstrates that it is the union of all these notes that 
give quality to the voice. Hach syllable is formed by the notes of 
the vowel accomplished by different movements of the organs of the 
mouth. M. Helmholtz, reflecting upon this, thinks it would be pos- 


612 PUBLICATIONS RELATING TO THE REIS TELEPHONE. 


sible to construct a human voice by artificially producing and com- 
bining the elementary sounds of which it is composed. ‘This is not 
the place to discuss such theories, but if we grant that there is any 
truth in them, we can understand that the acoustic telegraph can 
be invented, and can transmit the living voice. Already experi- 
ments have been made in this direction. A vibrating plate produces 
a sound, and according to the rapidity of the vibrations, these 
sounds are sharp or flat. At each of the vibrations the plate 
touches a small point placed in front of it, and this contact suffices 
to throw the current into the line; when the plate ceases to vibrate 
and returns to its position of equilibrium, it no longer touches the 
metal point and the current is consequently interrupted. By this 
means is obtained a series of interruptions, more or less rapid, accord- 
ing to the sound ; the current being thrown into the line and inter- 
rupted once for each of the vibrations. 

At the extremity of the line the current enters an electro-magnet 

which attracts another vibrating plate of size and quality identical 
with the former. Attracted and repelled very rapidly, exactly, and 
as rapidly, in fact, as the plate mentioned above, this second plate 
gives forth a sound which will have the same musical value as that 
of the other, as the number of vibrations per second is the same in 
both cases. 
Should this process be perfected it will be possible to transmit 
sound by means of the telegraph, to transmit a series of sounds, a 
tune, or spoken sentence and conversation. This consummation has 
not, however, been yet attained. Many experiments have been made, 
the principle has been applied in divers ways, and cverything makes 
us hope that we will yet arrive at a perfect system of acoustic teleg- 
raphy. Advances have been made very far upon the road to suc- 
cess. A series of vibrating plates, answering to the strings of a 
harp, bas been arranged, each of which vibrates when struck by a 
particular sound, and sends off electricity to create at the end of the 
line the same vibrations in a corresponding plate, or, in other words, 
to produce the same sound. 

This system it must be admitted, is at least very ingenious. Ex- 
periments have been made in laboratories, that is to say, under con- 
ditions entirely favorable, and such as we would not often find in 
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actual practice. Under these conditions a musical air has actually 
been successfully transmitted by this acoustic telegraph. A!'l mu t 
admit that this is a promising beginning; but we must not make too 
much haste to exalt the miracle and to extol the advantages of the 
future machine, or to abandon ourselves to the indulgence in indis- 
criminate laudation on the strength of this new discovery. That 
would be a gross mistake and an injury to science. True scientific 
faith is doubt, until the truth appears in uncontrovertible clearness. 
Care must be taken not to take for reality that which is merely a 
desire on our part. We must guard against all premature exulta- 
tion, because it weakens us in the search for truth, and because even 
one deception is cruel. Let us therefore give to doubt, to patience 
and to perseverance the place which some too readily give to con- 
gratulation. 


No. 42. ALBERT’S CATALOGUE OF 1873. 


[Put in evidence by Complainants. ] 


Catalogue of J. WiLH. ALBERT, mechanician, at Frankfort-on-the- 
Main, 1873. 


[ Extract from Preface.| All instruments and apparatus will 
always be constructed according to the latest designs and improve- 
ments. In order that their construction may be better understood, 
we have printed herein references where a more complete description 
can be found as follows : — 

M.-P. Miiller-Pouillet’s Lebrbuckder Physik VII Auflage. 

A list of other books is given. 

In the body of the catalogue is the following : — 

957. Telephone of Reis for reproduction of tones by electricity, 
with description, 21 florins, 36 Rm. 

(M.-P. fig. 348, bis. 350: Pisco, Akustik, fig. 60.) 

958. The same with a simple electro-magnetic signalling appara- 
tus. 26 fl. 15 kr.—45 Rm. 
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NO. 43. DR. VAN DER WEYDE’S SECOND ARTICLE. 


[Put in evidence by Complainants. ] 
Scientific American, March 4, 1876. 


THE INVENTION OF THE TELEPHONE. By P. H. VAN DER 
Werype, M. D. 


In connection with Mr. Gray’s application of the telephone to the 
simultaneous transmission of several different telegraphic messages 
over one wire at the same time, and his paper read before the American 
Electrical Society (published on page 92, Scientific _American supple- 
ment for Feb. 5), it may be interesting for the readers of this paper 
to obtain some information in regard to the invention of the telephone, 
by Reuss. As mentioned in the article above referred to, Page and 
Henry observed that, by rapid magnetization and demagnetization, 
iron could be put into vibrations isochronic with the interruptions of 
the current; and later, Marian experimented extensively in this 
direction, while Wertheim made a thorough investigation of the sub- 
ject, which induced Reuss, of Friedrichsdorf, near Hamburg, Ger- 
many, to apply this principle to the transmission of musical tones 
and melodies by telegraph ; and he contrived an apparatus which we 


represent in the engravings. 
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The telephone of Reuss consists of two parts, the transmitting and 
the receiving instrument. Fig. I. represents the furmer, and is 
placed at the locality where the music is produced ; Fig. II., the lat- 
ter, is placed at the station where the music is to be heard, which may 
be at a distance of 100, 200, or more miles, in fact, as far as the bat- 
tery used can carry the current; while the two instruments are con- 
nected with the battery and the telegraph wire in the usual manner. 
One pole of the battery is connected with the ground plate, the other 
with the screw, marked 2 in our Fig. I., and thence over a thin copper 
strip, n, with the platinum disk, 0, attached to the centre of the 
membrane stretched in the lurge top opening of the hollow and empty 
bex, K, intended to receive and strengthen the vibrations of the air, 
produced by singing before the funnel-shaped short tube attached to 
the opening inT. Over the platinum disk, c, attached to the elastic 
membrane, is a platinum point attached to the arms, & ¢ and 6 K, 
while a set screw brings this point in slight contact with the platinum 
disk mentioned. A part of the box is represented as broken and re- 
moved, in order to show the internal construction. The strip, a 2 ¢ 
is connected with the end, s, of the switch ¢ s, and the screw con- 
nection, 1, at the lower right-hand corner, and also through the tele- 

graph wire, to the instrument Fig. II., at the receiving station, which 
may be situated at a distance of many miles. Here the current enters 
by the screw connection, 3, and passes through the spiral g, sur- 
rounding the soft iron wire, d d, of the thickness of a knitting needle, 
and leaves the apparatus at the screw connection, 4, whence it obtains 
access to the ground plate, and so pusses, through the earth, back to 
the battery. The spiral and iron wire, d d, is supported on a hollow 
box, B, of thin board; while a cover, D, of the same material is 
placed on top, all intended to strengthen the sound produced by the 
vibrations which the interruption of the current caused in the iron 
wire, d d, so as to make these vibrations more audible by giving a 
large vibratory surface, in the same way that the sounding board of 
a piano-forte strengthens the vibrations of the air caused by the 
strings, and makes a very weak sound quite powerful. 

If a flute be played before the opening, T, or if a voice be singing 
there, the vibration of the air inside the box, K, causes the membrane, 


m, to vibrate synchronically, and this causes the platinum disk, 0, to 
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move up and down with corresponding frequency. At every down- 
ward motion the contact of this disk with the platinum point, under 
b, is broken, and therefore the current is interrupted as rapidly as the 
vibrations occur. Let, for instance, the note C be sounded ; this note 
makes sixty-four full vibrations in a second, and we have, therefore, 
sixty-four interruptions of the electric current, which interruption 
will at once be transmitted through the telegraph line to the receiv- 
ing instrument, and put the bar dd into exactly similar vibrations, 
making the very same tone, C, audible ; and so on for all other rates 
of vibration. It is clear that in this way not only the rhythm of music 

an be transmitted (and this can be done by the ordinary telegraph), 
but the very tones, as well as the relative durations and the rests be- 
tween them, can thus be sent, making a full and complete melody. 
The switch, és, Fig. I., is intended, in connection with a similar one 
in Fig. II., to communicate between the stations, with the help of 
the electro-magnet, E E, to ascertain if station, Fig. II., is ready to 
receive the melodies; then it gives the signal, by manipulating the 
switch, which is received by the attraction of the armature, A, the 
latter arrangement being a simple Morse apparatus, attached to the 
telephone. 

Professor Heisler, in his “ Lehrbuch der technischen Physik” (3d 
edition, Vienna, 1866), says, in regard to this instrument: “The 
telephone is still in its infancy ; however, by the use of batteries of 
proper strength, it already transmits not only single musical tones, 
but even the most intricate melodies, sung at one end of the line to 
the other, situated at a great distance, and makes them perceptible 
there with all the desirable distinctness.” After reading this account 
in 1868 I had two such telephones constructed, and exhibited them 
at the meeting of the Polytechnic Club of the American Institute. 
The original sounds were produced at the further extremity of the 
large building (the Cooper Institute), totally out of hearing of the 
Association, and the receiving instrument, standing on the table in 
the lecture room, produced (with a peculiar and rather nasal twang) 
the different tunes sung into the box, K, at the other end of the line ; 
not powerfully, it is true, but very distinctly and correctly. In the 


succeeding summer I improved the form of the box, K, so as to pro- 
duce a more powerful vibration of the membrane, by means of reflec. 
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tions effected by curving the sides; I also improved the receiving 
instrument by introducing several iron wires in the coil, so as to pro- 
duce a stronger vibration. I submitted these, with some other im- 
provements, to the meeting of the American Association for the Ad- 
vancement of Science, and on that occasion (now seven years ago) 
expressed the opinion that the instrument contained the germ of a 
new method of working the electrie telegraph, and would undoubtedly 
lead to further improvements in this branch of science, needing only 
that a competent person give it his undivided attention, so as to 
develop out of it all that it is evidently capable of producing. 

Before leaving this subject I wish to draw special attention to the 
fact that the merits of this invention consist chiefly in the absence of 
musical instruments, tuning forks, or their equivalents, for producing 
the tones; any instrument will do; flute, violin, human voice, etc. 
If the aerial vibrations are only conducted into the box, Fig. I., the 
apparatus will send the pitch as well as the duration of the different 
tunes, with the rests between, therefore not only transmitting perfect 
rhythm, but a complete melody, with its long and short notes. The 
two parts of the apparatus may even be connected each to a separate 
piano-forte ; and if this were done in a proper manner a melody played 
on the piano-forte connected with the transmitting instrument, 
Fig. I., would be heard in the piano-forte at a great distance, con- 
nected with the receiving instrument, Fig. II. 


No. 44. SOUTH KENSINGTON REIS. 


[Put in evidence by Complainants. ] 
( Title-page of the German Work.) 


Report of the Exhibition of Scientific Apparatuses in South Ken- 
sington Museum, London, 1876. Also a complete and descriptive 
catalogue of the Exhibition with engravings, ordered by the Royal 
Council of Kducation. Arranged by Dr. Rudolf Biedermann, 
London, 1877. 

P. 188. Group 6. Sound, 

922. Telephone, after J. Reis, for the reproduction of tones by 
electricity, J. W. Albert, Frankfort-a-M. 
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The telephone is based on the experiments of Wertheim and 
others on galvanic sounds. Philip Reis of Friedrichsdorf made use 
of this for the reproduction of musical tones produced by singing 
(wind instruments, etc.) by way of electricity with the aid of an 
elastic membrane and a breaking apparatus constructed by him. 
(Vide annual report of the Physical Society of Frankfort-a-M., of 
1860-61: also Miller’s Lehrbuch der Physick VII. Ed., 2d. Vol. p. 
135.) 


No. 45. PREECE ON REIS. 


[Put in evidence by Complainants. ] 


Report of the Forty-seventh meeting of the British Association for the 
Advancement of Science, held at Plymouth in August, 1877. 


On the Telephone. By W.H. Preece, Memb. Inst. C. E., etc. 


Philip Reis; of Friedrichsdorf, in 1861, produced the first tele- 
phone which reproduced musical sounds at a distance. He utilized 
the discovery of Page by causing a vibrating diaphragm to rapidly 
make and break a galvanic circuit. The principle of his apparatus 
is shown in Fig. 1 annexed, in which the diagram (0) is a: hollow 
wooden box into which the operator sings through the mouthpiece 


(a). 


The sound of his voice throws the diaphragm (c) into rapid vi- 
bration, so as to make and break contact at the platinum points (d) 
at each vibration. This interrupts the current flowing from the bat- 
tery (e) as often as the diaphragm vibrates, and therefore magnetizes 
and demagnetizes the electro-magnet as often. Hence whatever 
note be sounded into the box (@) the diaphragm (c) will vibrate to 
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the note, and the electro-magnet f will similarly respond, and there- 
fore repeat that note. 

Musical sounds vary in tone, in intensity and in quality. The 
tone depends on the number of vibrations per second only; the in- 
tensity on the amplitude or extent of those vibrations; the quality 
on the form of the waves made by the vibrating particles of air. 

It is evident that in Reis’s telephone everything at the receiving 
end remains the same, excepting the number of vibrations, and there- 
fore the sounds emitted by it varied only in tone, and were therefore 
notes and nothing more. The instrument remained a pretty philo- 
sophical toy, and was of no practical value. 

Cromwell Varley, in 1870, showed how sounds could be produced 
by rapidly charging and discharging a condenser. 


No. 46. GANOT’S DESCRIPTION OF REIS. 


[Put in evidence by Complainants. ] 


Ganot’s Elementary Treaties on Physics. 8th Edition, Translated 
by E. Atxrnson. WV. Y., 1877, p. 757. 


Reis’s telephone consists essentially of a membrane which is put in 
vibration by producing musical sounds in front of a convenient mouth- 
piece. The apparatus is so arranged that these vibrations alternately 
open and close a current which produces at any distance sounds by 
such an arrangement as the above. 


DOLBEAR ON REIS. 


[Put in evidence by Complainants. Record, p. 426.] 


The Telephone, by Prof. A. E. DOLBEAR. Boston: Lee & Shepard, 
1877. pp. 99-116. 


Having treated at some length of the three factors involved in 
telephony, — namely, electricity, magnetism, and sound, — it re- 
mains to follow up the various steps that have led to the actual 
transmission of musical sounds and speech over an ordinary electric 
circuit. 
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It is stated upon p. 31, that, when a current of electricity is passed 
through a coil of wire that surrounds a rod of soft iron, the latter is 
made a temporary magnet; it loses its magnetic property the 
instant that thé current ceases. If the rod be of considerable size, 
say a foot or more in length, and half an inch or more in diameter, 
and the current be strong enough to make a powerful magnet of it, 
whenever the current from the battery is broken, the bar may be 
heard to give out a single click. This will happen as often as the 
current is broken. This is occasioned by a molecular movement 
which results in a change of length of the bar. When it is made a 
magnet, it elongates about 3,155 of its length; and, when it loses 
its magnetism, it suddenly regains its original length; and this 
change is accompanied with the sound. This sound was first noticed 
by Professor C. G. Page, of Salem, Mass,,in 1837. If some means 
be devised for breaking such a circuit more than fifteen or sixteen 
times a second, we shall have a continuous sound with a pitch de- 
pending upon the number of. clicks per second. Such a device was 
first invented by the same man, and was accomplished by fixing the 
armature of an electro-magnet to a spring which was in the circuit 
when the spring was pressing against a metallic knob, at which time 
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the current made the circuit in the coil of the electro-magnet. The 
magnet attracting the armature away from the button broke the 
circuit, which of course destroyed the magnetism of the magnet, and 
allowed the spring to fly back against the button, to complete the 
circuit, and reproduce the same series of changes. The rapidity 
with which the current may be broken in this way is only limited 
by the strength of both spring and current. The greater the tension 
of the spring with a given current, the greater number of vibrations 
will it make. 

Suppose such an intermittent current to pass through the coil sur- 
rounding the soft iron rod 256 times per second; then the rod 
would evidently give 256 clicks per second, which would have the 
pitch of C. When these clicks are produced in the rod held in the 
hand, the sound is hardly perceptible, being like that of a sounding 
tuning-fork when held thus. In order to strengthen it, it is neces- 
sary to place it on some resonant surface. It is customary to 
mount it upon an oblong box with one or two holes in its upper 
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surface, inasmuch as such a form is found to give a louder response 
than any other, and is the shape usually given to eolian harps. The 
accompanying cut shows the combination of battery B, the circuit- 
breaker, and the rod mounted upon the box. The wire W may 
evidently be of any length, the magnetized rod and box responding 
to the number of vibrations of the spring 5S, how long svever the 
circuit may be. 


HELMHOLTZ’S ELECTRIC INTERRUPTOR. 


In some of Helmholtz’s experiments, it was essential to maintain 
the vibrations of a tuning-fork for a considerable time. He effected 
this by placing a short electro-magnet between the prongs of the 
fork, and affixing a platinum point at the end of one prong in such a 
manner, that, as the prong descended in its vibration, the platinum 
point dipped into a small cup of mercury that completed the circuit. 
When the prong receded, it was of course withdrawn from the mer- 
cury and the current was broken. As it is not possible for a 
tuning-fork to vibrate in more than one period, such an arrangement 
would evidently make and break the current as many times per 
second as the fork vibrated. When, therefore such an interruptor 
is inserted in the circuit with the click-rod on its resonant box, the 
latter must give out just such a sound as the fork is giving. With 
such a device, it is possible to reproduce, at almost any distance in 
a telegraphic circuit, a sound of a given pitch. It is therefore a 
true telephone. 
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REISS’S TELEPHONE. 


The ease with which membranes are thrown into vibrations cor- 
responding in period to that of the sounding body has a'ready been 
alluded to on p. 80; and several attempts have been made, at dif- 
ferent times, to make membranes available in telephony. The first 
of these attempts was made by Philip Reiss, of Friedrichsdorf, 
Germany, in 1861. 

His apparatus consisted of a hollow box, with two apertures; one 
in front, in which was inserted a short tube for producing the sound 
in, and indicated by the arrow in the cut, Fig. 12; the other on the 
top. This was covered with the membrane m,— a piece of bladder 
stretched tight over it. Upon the middle of the membrane a thin 
piece of platinum was glued; and this piece of platinum was con- 
nected by a wire to a screw-cup from which another wire went to a 
battery. 


Fig. 12. 


A platinum finger, S, rested upon the strip of platinum, but was 
made fast at one end to the screw-cup that connected with the other 
wire from the battery. Now, when a sound is made in the box, the 
membrane is made to vibrate powerfully ; this makes the platinum 
strip to strike as often upon the platinum finger, and as often to 
bound away from it, thus making and breaking the current the same 
number of times per second. If, then, a person sings into this box 
while it is in circuit with the aforementioned click-rod and box, the 
latter will evidently change its pitch as often as it is changed by the 
voice. In this apparatus we have a telephone with which a melody 
may be reproduced at a distance with distinctness. But the sounds 
are not loud, and they have a tin-trumpet quality. If one reflects 
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upon the possibilities of such a mechanism, and upon the conditions 
necessary to produce a sound of any given quality, as that of the voice 
or of a musical instrument as described in preceding pages, he will 
understand that it can reproduce only pitch. It might here be inferred 
that something more than a single pitch is transmitted if the sound 
is like that of « tin trumpet, as stated ; but the reason of this is that, 
whenever a current is passing between two surfaces that can move 
only slightly on each other, there is always an irregularity in the 
conduction, so as to produce a kind of scratching sound; and it is 
this, combined with the other, the true pitch, that gives the character 
to the sound of this instrument. 

Dr. Wright found that a sound of considerable intensity could be 
obtained by passing the interrupted current through the primary 
wire of a small induction coil, and placing a conductor made of two 
sheets of silvered paper placed back to back in the secondary circuit. 
The silvered puper becomes rapidly charged and discharged, making 
a sound that can be heard over a large hall, and having the same 


pitch as the sending instrument. 
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COMPLAINANTS’ EXHIBIT SECOND EXTRACT FROM DOL- 
BEAR’S BOOK. 


DOLBEAR ON THE SPEAKING TELEPHONE. 
[Put in evidence by Complainants. Record, p. 439. ] 


The Telephone, by Prof. A. E. DoLtBear. Boston: Lee & Shep- 
ard, 1877. 


BELL’S TELEPHONE. 


Professor A. Graham Bell, of Boston, independently discovered 
the same means for producing multiple effects over the same wire ; 
but it appears he did not practically work it out as completely as did 
Mr. Gray. But while the latter was chiefly employed in perfecting 
the method as a telegraphic system, Professor Bell had set before 
himself the more difficult problem of transmitting speech. This he 
has actually accomplished, as we have so often been reminded dur- 
ing the past year. 

Thoroughly conversant with the acoustic researches of Helmholtz, 
and keeping in mind the complex form of the air vibrations pro- 
duced by the human voice, he attempted to make these vibrations 
produce corresponding pulsations in an electric current in the man- 
ner annlogous to the electric interruptor. ) 

Observing that membranes when properly stretched can vibrate to 
any kind of a sound, he sought to utilize them for this purpose. So 
did Reiss; but Reiss inserted the vibrating membrane into the cir- 
cuit, and it was quite evident that such a plan would not answer, 
therefore the current must not be broken; but could an electric 
current be interfered with without breaking the connections ? 

The well-known reactions of magnets upon electrical currents, 
first noted by Oersted, and fully developed by Faraday, gave the 
clew to the solution. A piece of iron should be made to vibrate 
by means of sound vibrations, so as to affect an electro-magnet and 


induce corresponding electrical pulsations. 
157 
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FIRST FORM OF SPEAKING TELEPHONE. 


A membrane of goldbeater’s skin was tightly stretched over the 
end of a speaking tube or funnel; on the middle of this membrane 
a piece of iron, N S, Fig. 13, was glued. In front of this piece of 
iron an electro-magnet M is so situated that its poles are opposite to 
it, but not yuite touching it. One of the terminal wires of the 
electru-magnet goes to the battery B; the other goes to the receiv- 
ing instrument R, which consists of a tubular electro-magnet, the coil 
being enclosed in a short tube of soft iron; the wire thence goes to 
the plate E’, which is sunk in the earth. On the top of R, at P, is 


Fic. 13. 


a rather loose, thin disk of iron which acts as an armature to the 

electro-maguet below it. | 
Supposing that all the parts are thus properly connected, the cur- 
rent of electricity from the battery makes both M and R magnetic; 
the electro-magnet M will inductively make the piece of iron N Sa 
magnet, with its poles unlike those of the inducing electro-magnet ; 
and the two will mutually attract each other. If now this piece of 
iron N S be made to move toward M, a current of electricity will be 
induced in the coils, which will traverse the whole circuit. This in- 
duced electricity will cousist of a single wave or pulse, and its force 
n the velocity of the approach of NS to M. A like 
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pulse of electricity will be induced in the coils when N 5 is made to 
move away from M; but this current will move through the circuit 
in the opposite direction, so that whether the pulsation goes from M 
to R, or from R to M, depends simply upon the direction of the mo- 
tion of NS. 
The electricity thus generated in the wire by such vibratory move- 
ments varies in strength proportional to the movement of the arma- 
) ture; therefore the line wire between two places will be filled with 
electrical pulsation exactly like ‘the aérial pulsations in structure. 
Fig. 10, p. 98, may be used to illustrate the condition of the wire 
through which the currents pass. The dark part may represent the 
strongest part of the wave, while the lighter part would show the 
weaker part of the wave. The chief difference would be, that elec- 
tricity travels so fast, that what is there represented as one wave in 
air with a length of two feet would, in an electric wave, be mure 
H than fifty miles long. 
L > ' These induced electric currents are but very transient (see p. 31) ; 
and their effect upon the receiver KR is to either increase or decrease 
' the power of the magnet there, as they are in one direction or the 
other, and consequently to vary the attractive power exercised upon 
the iron plate armature. 

Let a simple sound be now made in the tube, consisting of 256 
vibrations per second ; the membrane carrying the iron will vibrate 
as many times, and so many pulses of induced electricity will be im- 
posed upon the constant current, which will each act upon the re- 


: ceiver, snd cause so many vibrations of the armature upon it; and 
ae an ear held at P will hear the sound with the same pitch as that at 
| the sending instrument. If two or more sound waves act simultaue- 
ously upon the membrane, its motions must correspond with such 
combined motions; that is, its motions will be the resultant of all 
the sound waves, and the corresponding pulsations in the current 
must reproduce at R the same effect. Now, when a person speaks 
in the tube, the membrane is thruwn intu vibrations more complex 
in structure than those just mentioned, differing only in number and 


intensity. The magnet will cause responses from even the minutest 


motion; and therefore an ear at R will hear what is said at the tube. 


This was the instrument exhibited at the Centennial Exposition at 
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Philadelphia, and concerning which Sir William Thomson said, on 
his return to England, “ This is the greatest by far of all the mar- 
vels of the electric telegraph.” 

The popular impression has been concerning the telephone, that the 
sound was in some way conveyed over the wire. It will be obvious 
to every one who may read this, that such is very far from being the 
ease. The fact is, it is a beautiful example of the convertibility of 
forces from one furm to another. There is first the initial vibratory 
mechanical motion of the air, which is imparted to the membrane 
carrying the iron. This motion is converted into electricity in the 
coil of wire surrounding the electro-magnet, and at the receiving end 
is first effective as magnetism, which is again converted into vibra- 
tory motion of the iron armature, which motion is imparted to the 
air, and so becumes again a sound wave in air like the original one. 

This was the first speaking telephone that was ever constructed, 
so far as the writer is aware, but it was not a practicable instrument. 
Many sounds were not reproduced at all, and, according to the re- 
port of the judges at the Philadelphia Exposition, ore needed to 
shout himself hoarse in order that he might be heard at all. 


ability of the receiver to respond to the pulsations. The tones will 
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COMPLAINANTS’ EXHIBIT DOLBEAR’S DESCRIPTION OF 
A MODIFIED REIS TRANSMITTER. 
The Speaking Telephone, etc., by Gro. B. Prescorr. Ed. of 1879, 
pp. 267-8. 


[ RECORD, PAGE 429. ] 


The electrophone or modified Reis telephone (Fig. 126). In this 
instrument a ring of wood a a has a plate of iron p screwed to one 
side of it, the plate being in metallic connection with a screw cup 
leading to a battery. Upon the opposite side of the ring is a cross 
arm 6, through which passes a screw s, carrying a point which may be 
adjusted at any required distance from the plate p. This screw s is 
also in metallic connection with the other terminal cup. 


fig. 126. 


If a rather weak battery of two or three gravity cells be put in 
circuit with this, together with any form of receiving telephone, and 
the point be screwed down so as to touch the plate, and any kind 
of a sound be made in the cavity in front of the plate p, the circuit 
will be made and broken the number of times per second due to the 
pitch of that sound, and the like pitch will be given out by the re- 
ceiving telephone; the loudness of this sound will depend upon the 


be quite loud from a Morse sounder or from a relay. 
158 


LT ORI lt 


630 DOLBEAR’S DESCRIPTION OF MODIFIED REIS TRANSM’T’R. 


If the point be drawn back so as net to touch the plate at all, and 
a drop of water be inserted between the point and the plate, and 
talking or singing be resumed, the articulation becomes remarkably 
good, though the sound is not very loud. 

If a strong battery of fifty cells or more be put in circuit, and the 
screw be turned down, so as to have a jumping spark between the 
point and the plate, the vibrations of the latter introduce a variable 
resistance in the air. If, at the same time, there is a strong current, 
the result will be very loud talking. Indeed, it will be louder at the 
receiving than at the sending station. This has been used over the 
lines between Boston and New York and between Milford, N. H., 
and Boston. In each case every person in the room could hear the 
talking from the other end of the line. In this device it is found 
best not to use a very sharp point, but one having a surface like a 
sewing needle with about one eighth of an inch broken off from the 
point. Such a one gives much better results than a sharp point, for 
the obvious reason that a greater quantity of electricity can pass from 
such a surface than from a fine point. 

If electricity of high tension like that from an ordinary electrical 
machine be used instead of the current from a battery, the result is 
the same ; talking is possible; the articulation is good, but the tones 
are not so loud. | 
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UNITED STATES PATENT OFFICE. 


CROMWELL FLEETWOOD VARLEY, OF LONDON, ENGLAND. 


IMPROVEMENT IN TELEGRAPHING. 


Specification forming part of Letters Patent No. 78,495, dated June 2, 1868, 


To all whom it may concern: 

Be it known that I, CROMWELL FLEET- 
wooD VARLEY, of London, England, tem- 
porarily residing in New York, county of New 
York, and State of New York, have invented 
certain new and useful Improvements ii 
Electrie Telegraphs; and I iereby declare the 
following to be a full, clear, and exact de- 
scription of the same. 

The objects of my invention are to cut off 
the disturbance arising from earth-currents, 
to obtain a high speed of signaling through 
long circuits, and, should the conductor be- 
come partially exposed, to preserve it from 
being eaten away by electrolytic action. 

No means, prior to my invention, had been 
devised for effecting the first and third of 
these results. I have devised several other 
methods less perfect than those hereinafter 
described, but ail embodying the ypeneral 
principle of my invention. 

The invention consists of the arrangement 
of well-known apparatus, whose action, being 
of an electric and magnetic character, cannot 
be explained by drawings or models; but 
the accompanying diagrams and specification 
will enable those skilled in the art to under- 
stand the invention. 

The telegraphic signals in this invention 
are made to depend upon the rate of change 
of electrical potential, and net upon the 
strength of the current or charge in the cable. 

As the earth-currents—/. e¢., the electric 
variations in the earth itself—change their 
strength slowly, the indications produced by 
them with this invention, in whichthestrength 
of the signals depends upon the rate of change 
of strength, are so feebie as to escape notice, 
and the embarrassment arising from this 
cause on long lines is, to all practical pur- 
poses, avoided. 

There are two modes by which this is ef- 
fected and a higher rate of signaling through 
long cables obtained. The first plan is by 
means of an induction-coii. The cable, at the 
receiving end of the circuit, is connected to 
the primary wire of an induction-coil, and 
through it to the earth. The secondary wire 
is connected to the telegraph-instrument. 
This arrangement is represented by Diagram 
No. 1. 

Explanation of its action: On a current 
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passing through the primary wire of the in- 
duction-coil, the iron core becomes magnetized, 
and this magnetization produces a current in 
the secondary wire, which acts upon the tele- 
graphic instrument. 

When the current in the primary wire has 
reached its maximum force, and is flowing 
steadily through, the iron core is magnetized 
to a certain fixed amount, and then the cur- 
rent in the secondary wire ceases. If, now, 
any change in the strength of the current 
through the primary wire occurs, the amount 
of magnetization of the iron core will vary, 
and a corresponding eurrent in the secondary 
wire will result. 

The earth-currents seldoin pass from zero 
to their maximum and back again to zero 
(prior to changing sign) in less than five or 
six minutes, while the telegraph’e signals are 
generally produced in a small fraction of a 
second, 

With the former, although the currents are 
often very strong, the rate o: chenge of 
strength is extended over several minutes, 
and consequently the current in the secondary 
wire is very feeble, as its strength is mainly 
dependent upon the rate of variation of the 
magnetism of the iron core. 

The signaling currents or impulses are 
much more rapid or sudden, and sonsequently 
the variation of the magnetism of the iron 
core is much more sudden, and the currents 
cenerated thereby in the secondary wire are 
comparatively powerful and distinct. 

Thus, then, suppose the earta to send a 
current through the line—say a positive (+) 
current from the sending to the receiving 
station—and to slowly magnet ze the iron 


| core, and, for ease of explanat.on, suppose 


this earth-current to remain for # time steady 
and uniform in strength; let, now. the sentl- 
ing-station make a signal. In doing sv his 
battery adds its strength to or opposes the 
arth-eurrent, accordingly as the signal sent 
is + or —, (positive ur negative. 

This sharp and comparatively sudden ad- 
dition to or subtractiontrom the earth-current 
produces a rapid augmentation o7 diminutien 
Of tHe magnctisw in the irem core, and thus 
produces a distinct signa] in the secondary 
wire. 

For still further explanationg suppose the 


earth-current to be +, and to have a strength 
of 106 plus o: positive, and the sigual-current 
to have a strength of 10, if a positive signal 
be sent, the eurrent will rapidly rise at the 
receiving end in the proportion of 100 to 110. 
This rapid increment of magnetism will pro- 
duce a positive signal in the secondary wire, 
corresponding to the increment 10. Butif a 
negative sigual be sent, then the battery will 
be opposed to the earth-current, and the cur- 
rent will rapidly fall at the receiving end in 
the proportion of 100 to 90, the magnetism In 
the iron coil will experience a rapid decrease, 
and a negative signal will be produced in the 
secondary wire corresponding to the decrement 
(or negative increment) 10, although the cur- 
rent through the line or eable still remains 
strongly positive. 

As the strength of those secondary signals Is 
almost entirely dependent upon the rate of in- 
crement and decrement of the current through 
the primary-wire, and as the slowest line yet 
constructed need not require so much as haif 
a second to produce a clear signal, while the 
earth takes five minutes or six hundred half- 
seconds, the current arising in the second- 
ary wire from the earth-current (which, al- 
though assumed to be ten times stronger, is 
six hundred times slower) is 3°, = 75 part 
only of the strength of the signal, and the 
effects of the earth-current are consequently 
practically cut off. 

When signaling through a very long cable, 
a rapid succession of signals charges the cable 
and produces an electric wave, which is a iong 
while subsiding, and acts at the receiving end 
in a somewhat analogous manner to the earth- 
current just described. This prevents signais 
from being ‘ransmitted in rapid succession by 
the ordinary means. 

The above apparatus, which may be popu- 
larly deser'bed as disentangling the short 
higlh-crested waves from the large long swells, 
enables clear distinct signals to be produced 
‘apidly one after the other. 

The strength of the signals through the 
cable or telegraph-cireuit is produced by the 
rate of the increments and decrements of cur- 
rent, and not by the current itself; and, as 
an imperfect ilustration, if the great earth- 
current through the cable be compared with 
an Atlantic swel! whose height is five fathoms, 
but spreading horizontally over five or six 
hundred fathoms, and whose sides will have 
an angle of, say, one hundred and seventy- 
eight degrebs, andif the signals be compared 
with the ripples produced by the wind upon 
the back of the swell, and whose angles are 
each, say, sixty degrees, then an apparatus 
that will indicate these angles would scarcely 
notice the gmele of ons huadiwd and soventy 
eight degrees, which is nearly a straight line, 
(or one hujdred and eighty degrees,) while 
the sinall waves, with an angle each of sixty 
degrees, woluld be distinct, and such apparatus 
would disethtangle the small signals from the 
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| big swell, paying almost no attention to the 


latter. Electric waves are entirely different 
from water waves; but the illustration may 
serve to explain the action of the former. 

The second plan of effecting the above is 
more expensive in construction, but more per- 
fect in action. A large condenser is inserted 
in the cireuit at one or both ends, aeccord- 
ing to the circumstances of the case. At the 
receiving end of the line I prefer the following 
arrangement, (Diagram No. 2,) which gives a 
rapid rate of signaling. 

The eable is connected to the one armature 
of the condenser through the telegraph re- 
ceiving-instrument, and the other armature is 
connected with the earth. The cable is also 
connected to the earth by means of a resist- 
ance-coil, which is best when made of a long 
length of insulated copper wire wound round 
an iron core. 

On a current running through the line or 
cable, it finds at the distant end two routes or 
channels, viz., the resistance-coil and the con- 
denser. The condenser-route at the first mo- 
ment offers no other sensible resistance than 
that of the receiving-instrument, while the 
other, owing to the magnetic inertia of the 
iron core, offers at the first moment a consider- 
able resistance. The condenser is rapidly 
charged, and, as soon as itis charged to the 
full force or potential of the current in the 
cable, ali the rest of the electric current goes’ 
through the resistance-coil to earth, and no 
more current is shown upon the receivmg-in- 
strument. If, now, the potential in the cable 
be reduced or increased a little, the charge in 
the condenser is reduced or increased in. pro- 
portion, and a negative or positive signal can 
be distinctly produced at pleasure, although 
the electric current or charge in the Ine or 
cable has not changed sign, but only varied 
in strength. The resistance-coil between the 
‘able and the earth may be dispensed with ; 
but then the little signal-wave does not reach 
its maximum so rapidly, and consequently the 
signals are not so rapid. (Vide Diagram 6.) 

Observe, the receiving-instrument may be 
placed between the second armature of the 
condenser and the earth or ground, instead of 
between the cable and the first armature. A 
condenser may also be employed at the send- 
ing end of the line or cable, either with or 
without a condenser at the receiving end of 
the line or cable. When a condenser is in- 
serted at the sending end only of the line, the 
resulting signal is very similar to that pro- 
duced by a condenser at the receiving end 
only; but the disturbing action of the eartb- 
current, however, is more felt when the con- 
denser is only placed at the sending end, be- 
eause the eerth-eurrent has to charge the cable 
in addition to the condenser, all of which 
charging-current has to pass through the re- 
ceiving-instrument.. When the condenser is 
used at the sending end of the cable or line 
(Diagram 3,) the cable is connected to the one 
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armature of the condenser and the telegraph- 
key to the other armature of the condenser. 
An ordinary double or reversing key is gen- 
erally used, so that when the one is depressed 
a positive charge is communicated to the econ- 
denser-armature attached to it, and when the 
other is depressed a negative charge is com- 
municated to it. 

If the key had been connected to the line 
or cable in the usual manner, a constant or 
permanent current would have been produced 
through the cable so long as the contact was 
maintained, and this current would only begin 
to die away when the contact with the battery 
was broken or reversed. But when the con- 
denser is interposed in the cireuit, as de- 
scribed, so soon as the current from the bat- 
tery has charged the condenser the current 
from the condenser is arrested, and variations 
in the length of the battery-contact beyond 
a fixed amount ‘will produce no change in the 
amount of current thrown into or induced in 
the cable. In this way great uniformity and 
regularity of signals are obtained. 

At the sending end of the line it is seme- 
times advisable to use a smaller condenser 
than at the receiving end, and higher battery- 
power, because the more sharp and sudden 
the impulse is given the quicker will the sig- 
nal appear at the distant end. 

If the dimensions of the condenser be. re- 
duced—say halved—and the battery-power be 
augmented in the inverse ratio, then the shock 
or impulse will be the same in amount, but 
more sudden, producing a rather more rapid 
signal at the distant end; but the disturbing 
action of the earth-currents is reduced as the 
dimensions of the condenser are reduced at 
the receiving end. 

In some cases—such, for example, as where 
the Morse instrument is used-—it is advisable 
to connect together the two armatures by 
ineans of a very large resistance, as shown in 
Diagram 6, so that after the condenser is 
charged the current through the cable shall 
not entirely cease. Thus the sharp, sudden in- 
pulse of the condenser charges the cable, and 
would produce a dot, but not a line or dash. 
The weak current through the large resist- 
ance, however, maintains the current in the 
cable, and a dash is produced, the Morse ar- 
mature being held down by this weak current 
so long as the key is held down. 

On the key being elevated, the charged 
condenser is connected to the ground, if the 
condenser be at the sending end; and in dis- 
charging itself the condenser produces a short, 
sharp current in the cable in the opposite di- 
rection, which rapidly terminates the signal 
at the distant end of the cable. 

' sual cabies are Hableto have their insulation 
impaired. “When this is the case, and the 
copper conductor is exposed to the sea-water, 
the copper is decomposed whenever a positive 
current is permitted to flow from the copper. 
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into the water, forming chloride of copper, 
which is. soluble, and diffuses itself and floats 
away. 

if the cable be kept always negative to the 
water, the action of the positive current flow- 
ing into the wire from the water is to preserve 
the wire from decomposition. ‘To effect this 
I place a condenser at each end of the ¢a- 
ble, (Diagram 7,) and also connect to the 
‘able, through a large resistance (or long coil 
of fine wire,) a battery whose positive pole is 
connected to the earth and negative pole to the 
resistance-coil. This keeps the cable always 
negative to the water, and yet the signals 
through it and the condensers are either posi- 
tive or negative, at pleasure. Suppose the sig- 
nal-impulse to be a positive one, it weakens the 
negative character of the charge in the cable 
and also in the distant condenser, and imme 
diately a corresponding positive signal is pro- 
duced in the distant instrument. 

If the signal-impulse be negative, it in 
creases the negative charge in the cable and 
also in the distant condenser, and therefore 
produces a negative signal in the distant in- 
strument, and thus, although positive and neg- 
ative impulses are produced at the distant 
end, the cable has been only less or more neg- 
ative, but never positive, to the sea, and there- 
fore, the conductor has been constantly under 
the preservative action of the negative current. 
Thus, then, the action of the condensers and 
battery has been not only to cut off the effect 
ot the earch - currents and to expedite the 
transmission of signals, but also to preserve 
the conductor of the cable from destruction, if 
exposed to the sea-water. 

In Diagram 7 the place of the switches or 
commutators is shown. These have been 
omitted in the other diagrams to simplify 
them. These commutators are of the ordi- 
nary well-known form common to most sys- 
tems of submarine telegraphing, and are not 
a part of this invention. 

Having now described my invention, and 
the manner in which the same is or may be 
carried into effect, what 1 claim, and desire to 
secure by Letters Patent, is— 

1. In so arranging telegraphic apparatus 
as to work by the variation of the increment 
and decrement of electric potential, and not 
by the direct action of the electric current it- 
self, as and for the purposes set fo:th. 

2. The use of an induction-coil at the re- 
ceiving end of the cable, one of its wires be- 
ing connected between the cable and the 
ground, and the other or secondary wire con- 
nected with the receiving-instrument, as and 
for the purposes set forth. 

3. The use of a condenser or eondensers 
between the receiving end of thejcable and 
the earth, with or without resistange-coils be- 
tween the cable and the earth, as and for the 
purposes set forth. 

4. The use of a condenser at the sending 
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end of the cable, with or without resistance- 
coils connecting its two armatures, as and for 
the purposes set forth. 

5. The use of a condenser at each end of 
the eable, the cable being connected with 
the ground through a resistance-coil and a 
battery, so as to keep the cable always nega- 
tively electrified, as and for the purposes set 
forth. 


In testimony whereof I have signed my name 
to this specification before two subscribing 
witnesses. 


C. F. VARLEY. 


Witnesses: 
W. BAILEY, 
C. G. PAGE, Jr. 


Sweer. J. 
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Electric Telegraphs. 


LETTERS PATENT to Cromwell Fleetwood Varley, of Beckenham, in the 
County of Kent, for the Invention of “ IMPROVEMENTS IN ELECTRIC 


TELEGRAPHS.” 


PROVISIONAL SPECIFICATION left by the said Cromwell Fleetwood Varley 
at the Office of the Commissioners of Patents on the 8th April 1870. 


CROMWELL FLEETWOOD VARLEY, of Beckenham, in the County of Kent. 
“TMPROVEMENTS IN ELECTRIC TELEGRAPHS.’’ 


This Invention has for its object the increase of the transmitting power of 
telegraph circuits by enabling more than one operator to signal independent 
messuages at the same time upon one and the same wire to and from independent, 
stations. 

In working land lines it is usual to produce the signals by means of the passage 
of a current of electricity producing magnetic action, as in the Morse or Hughes 
instruments, or chemical action, as in the Baines machines. 

By my Invention I superpose upon the currents used for working the ordinary 
telegraphs rapid undulations or waves which do not practically alter the mechanical 
or chemical power of the ordinary signal currents, and by new apparatus hereinafter 
described these undulations are made to produce distinct and independent audible 
or other signals so long as these undulations are produced, whether ordinary signal 
currents be flowing or not. 

As a rough mechanical illustration of the way in which I propose to pass two 
sets of electric signals simultaneously and in either direction through the same line 
wire without interference I will suppose a rope stretched over two distant pulleys 
by means of weights at each end; if the near weight be raised the distant one falls. 
In this way signals are transmitted by the eonnecting rope,@vhich may be called 
current signals ; if now two small pulleys capable of rising and falling rest upon the 
rope between but near to the supports they will simply rotate when the rope is 
shifted backwards and forwards; if now an operator at one end strike the rope 
vibrations or waves will be produced which will cause the other small pulley to 
dance or make vibration signals. Consequently the operator who shifts and the 
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operator who strikes the rope can each produce independent signals on one and the 

same rope. ae 
Suppose the rope to travel over several fixed pulleys the operation of shifting 

the rope will produce distinct current signals from end to end of the line as before, 


but between each fixed pulley vibrations can be produced, and so a number of 


intermediate stations can communicate independently of each other and indepen- 
dently of the current signals through the line. 

With this mechanical simile the following will be more easily understood. 

The way in which I carry my electric Invention into operation is as follows :-— 

An electro-magnet offers at the first moment great opposition to the passage of a 
current of electricity, and therefore it may be considered as partially opaque to the 
transmission of very rapid alternations or electric waves. 

1 attach to the line at desirable parts condensers. In the first instance I will 
assume only two condensers, one at each end, attached near each end of an ordinary 
telegraph line. 

The tirst or communicating station produces in its condenser rapid charges 
and discharges; these add to and take from the line a number of small electric 
impulses without affecting the mean magnetizing power of the currents through 
the line. These impulses charge and discharge the second condenser at the other 
end, 

These undulations in the second condenser can be utilized in the following 
mancner :-— 

1. If the condenser be made of paper and metal foil the rapid charges and 
lischarges produce a musical sound. 

2. If those rapid alternations be made to pass round a helix containing an iron 
rod a musical sound js produced. 

3. If these currents pass round a helix containing a magnetized harmonium 
tongue the currents make it vibrate audibly if the currents be properly timed, and 
the effect is increased if a feeble current of air be passing the tongue. By adding 
tubes of proper length and sounding boards and other appliances for communicating 
vibrations the power of the signal is increased. 

4, By placing the magnetized tongue of a musical comb between the poles of an 
electro magnet with only a small iron core, or inside a coil, it is made to vibrate 
whenever these undulations are passing. 

Another method of producing sound from the undulations consists of stretching a 
music wire through hollow trelices; the currents magnetize and demagnetize the 
tone, this wire being also placed between the poles of permanent maguets. 

Harmonious currents cause this wire to vibrate. In some cases it may be useful 
to employ inbarmonious currents to stop or silence the vibrations. | 

The two latter methods will only speak when vibrations or harmony with the 
tongue are made to pass, and consequently in some cases two or more distinct sets 
of vibrations can be made to act on two or more sets of apparatus differently 
tuned, and to permit of several distinct communications to be transmitted 
simultaneously upon tlie same section of a single line wire. 

By introducing between the receiving condenser and a Morse or other ordinary 
receiving instrument a current reverser keeping time with the vibrations, 
these alternating currents are made to flow through the receiving instrument in 
one direction, and are then competent to work the Morse or other ordinary 
receiving instrument, 

6. When it is desirable to subdivide the vibrating sections of a line an electro- 
magnet, or, what is better, two electro magnets are inserted in the circuit, and a 
cordenser may with advantage be placed between the circuit and the earth 
connecting the condenser with the circuit between the two electro magnets, 

In this way, without interfering materially with the ordinary signals through the 
line, the vibrating sections are separated from each other by withdrawing the iron 
cores from the electro magnets, or short circuiting the electro magnets the vibrations 
are passed through to the nest station. 
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7. Another method consists of inserting a reflecting galvanometer between the 
condenser and the earth (or between the line and the condenser); the vibratory or 
secondary signals can be read off by observing its vibrations. 

8. Vibrations are rendered sensible by placing a moveable iron bar between the 
poles of an electro magnet or inside a helix, and one or both of its ends between the 
poles of permanent magnets ; the latter are covered with brass or any non magnetic 
matter; the vibration currents cause it to vibrate between the poles of the electro 
or permanent magnets, and so produce distinctly audible sounds. 

9, There are other methods of utilizing these superposed vibrations, such as 
connecting to the condenser an electrometer like that of Milner or Pettier. An 
intermediate Morse or other such line instrument would cut off the vibration signals 
or reduce them much ; this opposition of the intermediate electro magnet may be 
cut off by connecting the terminals of a condenser to the circuit on each side of the 
magnet. 

There are several methods of producing these vibrations in the wire :— 

ist. If a tuning fork be placed between the poles of an electro magnet with a 
spring contact so arranged that when at rest the battery current flows through the 
electro magnet the latter will attract the tuning fork and break the circuit; the 
magnetism tlen ceases, and the tuning fork springs back and renews the circuit ; in 
this way it keeps vibrating so long as the battery is in action. 

A secondary wire around this magnet produces currents in opposite directions, 
and by placing this secondary wire in circuit with the line wire the necessary 
vibrations are produced. 

2nd. The secondary wire may be connected between the earth and the condenser 
attached to the line wire; this method does not add to the resistance of the main 
circuit, and is therefore preferable. 

3rd. 4. tongue similar to those used in harmoniums is made to vibrate by air 
between contact points, and so connect the condenser alternately with the battery 
and the ground, and so produee the alternations, or it may be made to connect the 
condenser alternately to the + or — pole of a battery whose opposite poles are 
connected to the earth. 

4th. A magneto machine rapidly rotating will do the above duty equally well if 
its speed of rotation be controlled by a good governor. 

The tuning fork and vibrating tongue arrangement can be set to and can keep 
up any desirable rate of vibrations. 

The ordinary telegraph keys and switches are used for connecting the various 
parts of the apparatus together. 

In constructing the dry paper condensers it is best to dip the paper in varnish 
and attach metal leaf (such as gold, silver, or copper) to the paper, and lay these 
metal coated papers between metal foil. | 

The double speaking apparatus of Dr. Gint!, or of Firschen, can be used on lines 
working with the above described vibrations. 

When these are used I prefer inserting a hollow helix between the double 
speaker and the line, and by inserting iron rods in this helix the difficulty arising 
trom the inductive capacity of the line is almost wholly removed. This is a new 
improvement, and will render these apparatus actually useful instruments. 
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SPECIFICATION in pursuance of the conditions of the Letters Patent filed by 
the said Cromwell Fleetwood Varley in the Great Seal Patent Office on the 


8th October 1870. 


CrRoMWELL FLEETWOOD VarLEy, of Beckenham, in the County of Kent. 
“IMPROVEMENTS IN ELEcTRIC TELEGRAPHS.” 


This Invention has for its object the increase of the transmitting power of 
telegraph circuits by enabling more ‘than one operator to signal independent 
messages at the same time upon one and the same wire to and from independent 
stations. 

In working land lines it is usual to produce the signals by means of the passage 
of a current of electricity producing magnetic action, as in the Morse or Hughes 
instruments, or chemical action, as in the Baines machines. 

By my Invention I superpose upon the currents used for working the ordinary 
telegraphs rapid undulations or waves which do not practically alter the mechanical 
or chemical power of the ordinary signal currents, and by new apparatus herein- 
after described these undulations are made to produce distinct and independent 
aydible or other signals so long as these undulations are produced, whether ordinary 
signal currents be flowing or not. 

As a rough mechanical illustration of the way in which I propose to pass two sets 
of electric signals simultaneously and in either direction through the same line wire 
without interference, I will suppose a rope stretched over two distinct pulleys by 
means of weights at each end. With such an apparatus, if the near weight be 
raised the distant one falls, and in this way signals may be transmitted by the con- 
necting rope, which may be called current signals. If now two small pullies capable 
of rising and falling rest upon the rope between but near to the supports they will 


simply rotate when the rope is shifted backwards and forwards; but if now ar 


operator at one end strike the rope vibrations or waves will be produced, and will 
cause the small pulley at the other end to dance, and so vibration signals may be 
given. Consequently the operator who shifts and the operator who strikes the 
rope can each produce independent signals on one and the same communicating cord. 
Suppose the rope to travel over several fixed pulleys the operation of shifting the 
rope will produce distinct current signals from end to end of the line as before, but 
between each fixed pulley and the next to it vibrations can be produced, and so a 
number of intermediate stations can communicate independently of each other, and 
independently of the current signals through the line. 

With this mechanical simile the following will be more easily understood. 

The way in which I carry my electric Invention into operation is as follows :— 

Condensers are attached to the line at the places where the wave signals are to be 
ecmmunicated and received. " In the first place let us assume only two condensers, 
one at each end, attached near each end of an ordinary Morse telegraph circuit. The 
first or communicating station to make a signal produces in its condenser rapid 
charges and discharges by means described ; further on these add to and take from 
the line a number of smail electric impulses without affecting the mean magnetizing 
power of the ordinary Morse currents through the line These impulses charge and 
discharge the second condenser at the other end, and this condenser is coupled with 
a receiving instrument which is sensitive to these undulations and renders them 
apparent by sound or otherwise. 

Figure 1 is a diagram of the instruments at one of the stations of such a line; 
a is the line wire, I will suppose it to be an ordinary land line wire 50 miles long 
and suspended in the usual way ; b is the Morse instrument, c the sending key for 
the Morse signais, d the battery in connection with this key, and e its earth connec- 
tion; f is a condenser of about 3 micro farads, one armature of which I couple with 
the line wire aid the other with a key g, which when not depressed puts the 
condenser in communication with the wave signal receiving instrument h, which I 
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call a “cymaphen ;” this instrument is shown at Figures 2,3, and 4. The key g, 
when depressed for sending a wave signal puts the condenser in connection with 
the apparatus by which such waves are generated; this apparatus consists of a 
battery 7; ten quart cells of Daniel’s battery will be suitable. 

One pole of the battery 7 is connected with the tuning fork /; this fork may 
conveniently be of such dimensions as to make 200 vibrations in a second. 7', /?, 
are two platina pointed contact making springs, capable of fine adjustment by 
means of screws. The spring /} when the fork is at rest is in metallic contact with 
it or with a metal arm attached to it, and the spring J? is removed just out of 
contact. The current from the battery 7 then passes in the coils of tne electro 
magnet m, the poles of which have between them the two horns of the tuning 
fork. The coils of this magnet may be about 34 inches long, and 14 inches 
diameter, and of No. 16 (B.W.G.) silk covered copper wire. When the current is 
flowing through the coils of the electro magnet the horns of the fork & are drawn 
apart and the spring 7! loses its contact; then as the attraction of the magnet 
ceases the horns of the fork spring back; this re~makes the contact, and so a 
continual tremor is communicated to the tuning fork. In the same circuit with 
the electro-magnet there is at » a primary coil wound upon a bundle of iron wires 
as a core, and on the same core but wound in the opposite direction is a second 
primary coil which is in connection with the spring 7’, so that currents pass 
alternately in the two primary coils, and at each alternation the polarity of the 
core is reversed. On the core there is also another or secondary coil, in which 
currents are induced by the changes of polarity of the iron core, One end of this 
secondary coil is connected with the earth, and the other when a wave signal is to 
be sent is by the key g put in connection with the condenser f, and nroduces in it 
rapid charges and discharges. 

The core may conveniently consist of a bundle of thin soft iron wires, 1 inch in 
diameter and 32 inches long. On the centre of the bundle is wound for a length. 
of eight, the first primary coil consisting of four layers of Nou. 16 silk covered 
copper wire. Over this is wound the second primary coil, consisting also of 
four layers, and ottside this again is wound the secondary coil consisting of eight 
layers of No, 24 silk covered wire. The ends of the bundle composing the core 
are folded over so as completely to enclose the coils. 

A small resistance coil 0, or a condenser of about two micro farads, is placed 
between the poles of the secondary coil to take off the violence of the shock, so 
that the operator shall not be inconvenienced. The wave signal receiving instru- 
ment f is shown in plan at Figure 2, in longitudinal section at Figure 3, and in 
transverse section at Figure 4. It consists of an iron frame containing a sounding 
board a over bridges, at the ends of which a hard drawn iron or steel wire 6 is 
stvetched from one end to the other; this wire is about four feet and six inches 
long between the bridges ; it is of No. 14 gauge, and is strained so as to sound the 
same note as the tuning fork of the sending instrument. This wire passes through 
a hollow helix c, three inches in length, 4 of an inch internal diameter and 14 inches 
external diameter. The helix is wound with No. 35 B.W.G. copper wire insulated 
with silk. This coil is attached to the frame supporting the sounding board, but 
does not touch the latter. Two horse shoe magnets d are placed one on each side 
of the wire. The currents magnetize the wire inside the helix, and so cause it to 
be attracted and repelled from one magnet to the other, When the wire is properly 
tuned so as to vibrate synchronously with the apparatus at the distant end making 
the alternations in the current the sound from very feeble currents is distinctly 
audible. A piece of felt or leather resting against the wire is sometimes used to 
“damp” the wire aud stop its vibrations as soon as the impulses cease. 

A small piece of metal similar in dimensions to a gold five frane piece may be 
made to rest by & spring lightly against the sounding board somewhere near its 
centre. When the vibrations of the latter are powerful enough to make this piece 
of metal dance, the sound is increased in power four or five tiines by this little dise 
or sound reinforcer, or the sound may be augmented by clipping on to the wire 
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near the helix a disc of about the size of a penny piece of thin sheet metal ; this 
causes the vibration of the wire to produce a greater disturbance in the air than it 
otherwise would, and a louder sound is perceived. 

By attaching a stethescope to the sounding board for the reader to rest his ear 
against very feeble sounds are rendered sutficiently audible; I prefer to use a 
Scott Allison’s stethescope. 

The sounding board may be replaced by a astrained diaphragm or drum-head, on 
which one of the bridges over which the wire is strained is supported; this 
arrangement gives a better sound with very feeble currents, but with moderate 
currents the sounding board appears to have the advantage. 

Two sets of wave signals may be transmitted and received simultaneously 
through the same wire, and independently of the current signals if a sufficient 
difference be made in the periods of the two sets of waves. Thus, if waves of 200 
vibrations in the second, and waves 850 or 900 vibrations in the second, be simul- 
taneously transmitted and received by two separate cymaphens, the one adjusted to 
the slow, and the other to the rapid vibrations, they may be separately read, as the 
vibrations which affect the one are inoperative on the other. ‘This arrangement is 
not applicable when working long distances, as the rapid waves would in a long 
distance be lost. 

Figure 5 is a diagram illustrating the arrangements I make when the wave 
signals are used to communicate between intermediate or branch stations without 
interfering with the working by ordinary instruments of the main line ; @ is the line 
wire, say between London and Southampton, and through it it is desired that the 
intermediate station, Basingstoke, shall without interference with the through 
messages be able to communicate to and fro with the branch stations, Windsor and 
Salisbury. At these branch stations I provide wave signal apparatus such as already 
described in respect to Figure 1, coupled with condensers b', b?, at the places where 
the branches run into the main line. At the intermediate station, Basingstoke, I 
divide the line wire into two sections (as far as the wave signals are concerned) by 
introducing at ¢ an instrument which is opaque to these waves, whilst it allows the 
ordinary long current signals to pass freely. This opaque instrument ¢ I eall 
“ echocyme,” and on either side of it I connect with the line wire a condenser d', d’, 
and wave signalling apparatus, as already described. 

An electro magnet offers at the first moment great opposition to the passage of a 
current of electricity, and may be considered as nearly opaque to the transmission 
of very rapid alternations of current or electric waves. The “echocyme” may 
consequently be a simple electro magnet, or what is better is to wrap an induction 
coil with two wires so as to form one continuous coil; this is put into the line 
circuit. The junction between these coils is connected to the one armature of the 
condenser, whose other armature is connected to the earth. The momentary action 
of a current on passing through one wire charges the condenser. The secondary 
action upon the other wire checks the current that the condenser would have sent 
on through the other wire on to the remainder of the main line circuit; by varying 
the size of the condenser according to the nature of the line and currents employed 
a nearly absolute stopper of the vibrations signals is produced. 

Tbe coil which I have used for this purpose has the following dimensions: iron 
bundle one inch in diameter, length of coil 8 inches, and wound with No. 26 insu- 
lated copper wire to a diameter of 2 inches. The condenser connected between the 
echocyme and the earth in the case which I have taken for illustration should be 
of about 345 of a microfarad, At the termini Morse or other ordinary instruments 
may be used. 

There are various ways in which the wave signal receiving apparatus may be 
constructed, although that which I have already described I prefer. 

Thus the condenser itself may be the receiving instrument. If the condenser be 
made in the following manner the rapid charges and discharges will produce a 
musical sound, Sheets of tinfoil (for example, one foot square) are separated by 
cae or more sheets of thin dry paper; the Ist, 8rd, 5th, &c. sheets are joined 
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together; the 2nd, 4th, 6th, &c. also join together. The odd numbered sheets 
are connected to a binding screw or terminal, and the even numbered sheets to 
another terminal. Such a condenser consisting of from 20 to 50 sheets will be 
found to be much agitated and to produce a loud note with 500 alternations of 
current per second if the potential be 50 to 100 votts. 

In constructing the dry paper condensers the following method seems to answer 
best :—Very thin uniform paper is dipped in shellac varnish coated on one side with 
gold leaf and then dried. The non gilt surfaces of 2 sheets of paper are put 
together so as to leave the gilt surfaces outside ; the tinfoil plates are placed outside 
of these and built up in the usual manner, counecting the Ist, 3rd, 5th, 7th, &., 
plates to one armature of the condenser, the 2nd, 4th, 6th, 8th, Ge., being joined 
to the other armature of the condenser, If the rapid alternations of current be 
made to pass round a helix containing an iron rod, the iron rod will issue a feeble 
but distinct sound. The rod used may be '/,“ of an inch in thickness, 18 inches 
in length, and covered to a diameter of one inch with No. 35 insulated copper wire. 
This arrangement requires strong currents. If the currents pass round a flat coil 
in which a magnetized harmonium tongue is placed, the currents will act upon it 
like the needle of a galvar.ometer and cause it to vibrate. 

The sound is increased by causing a feeble current of air to pass the tongue. 

If a steel tongue, similar to one of those used in a musical box, be magnetized 
and placed inside a helix of fine wire, and its lip is placed between the poles of 
a powerful permanent magnet, the alternating currents will cause the tongue to 
vibrate and produce a musical sound so long as the alternations are operating. 

By coating a wire, strained, as is shown in Figures 2 and 3, near the coil, with 
a short tube of gold or platinum, and letting a light spring formed of the same 
metals rest against the wire, a relay is produced, which bringing int» operation 
a local battery can be used to increase the sound or to relay or the signa!s to 
another line. 

A thick music wire, much thicker than those used in pianofortes, is found to 
give the best results for sound. A thin wire is thrown into greater oscillation 
than a thick one, and admits of being utilized for visible signals in the following 
way :— 

i steel wire of about No. 40 gauge is stretched through the helix in front of a 
very narrow slit. A flame is passed behind the slit, but the light coming through 
is checked by the wire ; the moment, however, the wire is put into vibration light 
passes, a lens is placed in front, and by it a magnified image of the luminous slit is 
projected upon a white screen so long as the wire vibrates. 

Vibration are rendered sensible by placing a moveable iron bar between the poles 
of an electro magnet or inside a helix, and one.or both of its ends between the poles 
of permanent magnets; the latter are covered with brass or any non magnetic 
matter. The vibration currents cause it to vibrate between the poles of the electro 
or permanent magnets, and so produce distinctly audible sounds. Another method 
of utilizing these alternations is by introducing between the receiving condenser 
and a Morse or other ordinary receiving instrument a current reverser keeping 
time with the vibrations ; these alternating currents may be made to flow through 
the receiving instrument in one direction, and are then competent to work the 
Morse or other ordinary receiving instrument. Or a similar result may be obtained 
by the arrangement shown at Figure 6, which consists in connecting the receiving 
condenser to two “ Geisler’s”” vacuum tubes a and 6; the latter are connected with 
voltaic batteries C, Z, consisting of a large number of elements, The one tube a 
is connected to the “ positive pole ”-of a battery whose “ negative pole ” is connected 
to the earth. The second tube b is connected to the “negative pole” of a battery 
whose “ positive pole ” is to earth. These batteries must have nearly power enough 
to make a current pass through the tubes; for example, supposing three hundred 
cells of a battery be able to leap across the exhausted tube 290 should be used with 
each tube. When a positive current arrives it will help the battery whose positive 
pole is connected to the earth and cause a current to pass through its tube 6, The 
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next instant the current is reversed; this causes a current to pass through the 
other tube a; in this way an electric valve is produced separating the positive 
from the negative currents, and producing a rapidly intermittent current In one 
direction only. If a reflecting galvanometer be enclosed in the circuit formed by 
the batteries and the tubes the wave signals will be indicated by it. _ 

Another method of producing an electric valve for separating the positive from 
the negative currents is illustrated by Figure 7, and consists in connecting, say, 5 
cells of Daniel's battery with 3 cups containing dilute sulphuric acid with platinum 
plates joined up so as to form 3 decomposition cells in series. Between the baitery 
and the 3 cups is inserted the galvanometer or other instrument that is to be 
worked ; the junction between the instrument and the cups or decomposition cells 
is cornected to the condenser, The other junction between the battery and the 
decomposition cells is connected to the earth. The first action of the battery is 
to polarize the platinum plates when the current almost entirely ceases, the three 
pairs of polarized platinum plates balancing the 5 Daniell’s celis, The moment a 
current arrives from the condenser it finds two channels open to the earth,—the one 
the battery, the other the decomposition cells. Suppose the positive pole of the 
battery to be in connection with the earth and a positive current arriving from the 
condenser, at first it divides itself, part going through the battery, part through 
the decomposition cells. The action of the current upon the latter is to depolarize 
them, and they then immediately resist its flow. 

The next moment a negative current flows from the condenser ; this negative 
current is assisted by the partly depolarized plates, and the battery and the former 
become repolarized. It is best to wrap the instrument, as the diagram shows, with 
two wires connecting the one with the cups, the other wire with the battery, and 
their junction with the condenser. 

The result is that whether it be a negative or positive current that is sent into 
this arrangement the action upon the instrument is the same, and thus out of 
alternating currents a continuous action is produced. 

The platinum plates for this purpose must be very small and very close together, 
to reduce as much as possible their inductive capacity and resistance. 

Another method consists of inserting a reflecting galvanometer between the 
condenser . nd the earth (or between the line and the condenser) ; the vibratory or 
secondary signals can be read off by observing its tremor. The mirror of this 
galvanometer must be deadened by water or other damper, and it is best to produce 
the signals by interrupting the vibrations instead of the reverse. The vibrations 
keep the mirror oscillating, the image becomes spread out, and the light enfeebled. 
The moment the vibrations are cut off the light contracts. The effect is the 
“spread out ” light is feeble, the “ concentrated ” is bright, and thus the signals can 
be flashed by long and short duration like the Morse alphabet. 

Another method of utilizing these superposed vibrations is to connect to the 
condenser an electrometer like that of Milner or Pettier. A resistance coil of 
about 1,000 ohms is connected between the condenser and the earth as a shunt to 
the electrometer to prevent the Morse signals from affecting it to any sensible 
extent; or the wave signals may be read by the sense of touch. For this purpose 
I use a handle made of hard cl.arcoal, and divided into two parts longitudinally. 
The parts are separated by a shect of gutta percha, and are connected the one with 
the armature of the condenser, the other with the earth. The handle being 
moistened and covered with a rag wetted with weak salt and water is firmly 
grasped in the hand. 

An intermediate Morse or other such line instrument would cut off the vibration 
signals or reduce them too much; this opposition or opacity of the intermediate 
instrument is destroyed by connecting the terminals of a condenser to the circuit 
on each side of the magnet. ‘Thus, if I wish wave signals to pass a Morse instru- 
ment I couple the armatures of a condenser of 3 to 10 microfarads with the line 
wire, one on either side of the Morse instrument. The working of the Morse line. 
if there are many instruments in circuit, is also in this way improved, 
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There are several methods of producing electric waves in the lines in addition to 
that already described. 

A tongue similar to those used in harmoniums is made to vibrate by air between 
contact points, and so connect the condenser alternately with the battery and the 
ground, and so produce the alternations, or it may be made to connect the con- 
denser alternately to the + or—pole of a battery whose opposite poles are connected 
to the earth. 

A magneto machine rapidly rotating will do the above duty equally well if its 
speed of rotation be controlled by a good governor. 

The double speaking apparatus of Dr. Gintl, or of Frischen, can be used on lines 
working with the above described vibrations, 

Figure 8 is a diagram of this arrangement. a is the line wire; 5, b, the con- 
densors; c, ¢, the cymaphens, wave signal transmitters, and parts connected 
therewith; d,d,are the current signal keys and batteries; and e, e, are the magnets 
of Dr. Gintl or Frischen’s receiving instruments ; and f, f, are their resistance coils. 
I prefer wrapping the magnets e, e, with three or four wires, using one wire between 
the key and the earth through its resistance coil, and the two or three wires joined 
into one circuit attached to the line wire. I insert a hollow helix between the 
double speaker and the line, and by putting iron rods in this helix the difficulty 
arising from the inductive capacity of the line is almost wholly removed ; this is a 
new improvement and will render these apparatus actually useful instruments. 
The helix may conveniently be of No. 26 silk covered wire and 10 inches long, 
with a diameter inside of 1'/, inches, and outside of 4 inches ; small iron rods are 
placed in this helix one by one until it is found that the finger key does not affect 
the indicator of the home receiving instrument. By using these instruments, these 
apparatus together with cymaphens, as is shewn in Figure 8, three messages can be 
sent from end to end of such a circuit at the same time independently of each 
other; for this purpose the cymaphen key must have a spring contact so that the 
circuit between the condenser and the earth is never broken until the contact with 
the secondary coil is complete. 

I would remark that in electric telegraphs the use of sound signals is not claimed 
by me and is not new; for example, in working step by step instruments in which 
a pointer should indicate the desired letter on a dial it has been common‘ when the 
instrument is out of order and fails to indicate correctly to give sound signals; by 
its means such sound signals are read according to the Morse alphabet, a short 
sound such as the escapement of the receiving instrument makes when moving a 
few steps only representing a dot, and a long sound such as the escapement makes 
when moving over many steps representing a dash. 

Having thus described the nature of my Invention and the manner of performing 
the same, I would have it understood that I claim the construction of electric 
telegraphs in such manner that current signals and wave signals may be simultan- 
eously transmitted through the same line wire, and may be rendered sensible at the 
receiving station by separate instruments, the one sensitive to currents of appreciable 
duration and the other to electric waves or vibrations. 

I also cizim the construction of electric telegraphs with, at the transmitting 
station, an instrument capable of originating in the line wire a succession of rapid 
and regular electric waves, and at the receiving station a strained wire, a tongue, or 
such like instrument adjusted to vibrate in unison with the electric waves, and being 
magnetized by them oscillating to and from the pole or poles of a magnet in its 
vicinity. 

I also claim in the construction of electric telegraphs the dividing a conducting 
wire into sections by instruments which I have called “echocyme,” which allow 
current signals to pass freely but stop wave signals, so that whilst the wire is being 
used ac a whole for through signals the sections into which it is divided may each 
or all be employed for the transmission of local messages. 

I also claim the construction of electric telegraphs with, »t the transmitting 
Station, an instrument capable of originating in the line wire a succession of rapid 
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and regular electric waves, and at the receiving station a condenser consisting of 
thin sheets capable of being agitated by such waves. 

I also claim the construction of electric telegraphs with, at the transmitting 
station, an instrument capable of originating in the line wire a succession of rapid 
and regular electric waves, and at the receiving station an instrument which on 5 
receiving such waves delivers a eurrent of electricity to an Indicating or receiving 
instrument suitable to be worked with ordinary current signals. 

I also claim the combination with Dr. Gintl and Frischen’s double speaking vo 
apparatus of a hollow helix connected between the receiving instrument and the .& 
line wire, such helix having rods or pieces of iron inserted into it. 10 = 

In witness whereof, I, the said Cromwell Fleétwood Varley, have hereunto / 
set my hand and seal, this Seventh day of October, in the year of our 
Lord One thousand eight hundred and seventy. 


CROMWELL F. VARLEY  (Ls.) 


LONDON: Printed by Groner Enpwarvo Eyre and Wit1iam Sporriswoops, 
Printers to the Queen's most Excellent Majesty. 


For Her Majesty’s Stationery Office. 
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UNITED STATES PATENT OFFICE. 


AMOS E. DOLBEAR, OF SOMERVILLE, MASSACHUSETTS. 


APPARATUS FOR TRANSMITTING SOUND BY ELECTRICITY. 


SPECIFICATION forming part of Letters Patent No. 239,742, dated April 5, 1881. 


Application filed October 11, 1880. 


To all whom it may concern: 

Be it known that I, Amos KE. DOLBEAR, of 
Somerville, in the county of Middlesex and 
State of Massachusetts, have invented a new 
Apparatus for Transmitting Sound by Elee- 
tricity, of which the following is a full, clear, 
concise, and exact description, reference being 
had to the accompanying drawings, making a 
part hereof, in which— 

Vigures 1 and 2 are two views of the best 
form of apparatus for practicing my invention. 
ig. 3 is a cross-section, enlarged, of the re- 
ceiver shown in Fig. 1. Fig. 4 is a plan of 
one of the plates. Fig. 5 is a diagram illus- 
trating the system. 

My invention consists, mainly,inanew mode 
of transmitting articulate and other sounds by 
an open circuit. ; | 

It also consists in new apparatus for this 
purpose. 

My receiver is based upon the well-known 
principle that one terminal of an open circuit 
will attract the other terminal when both are 
charged; and my inventian consists, mainly, in 
thearrangementof the enlarged terminal of the 
secondary coil of an induction-coil so that it 
will be vibrated toward and from the other ter- 
minal by variations in the electric state of the 
coil, and in such a manner as to reproduce 
seund-vibrations of all qualities, including 
articulate speech, when the primary circuit of 
the induction-coil contains a suitable trahs- 
mitter. 

Another feature of my invention relates to 
the system of connecting: two or more receiv- 
ers and two or more transmitters for practical 
use ; and it consists in the combination of two 
induction-coils, two receivers, and two trans- 
wmitters in a novel manner, fully deseribed 
below. 

The best form of my receiver is that shown 
in elevation in Fig. 1, and in cross-section in 
Fig. 3. 

In Fig. 3 the case of the receiver A is shown 
as made up of three pieces—a back piece, 7, an 
ear-piece, s, and an annular connecting-piece, 
t, for connecting the pieces 7 and s together. 

a bare thin elastic plates, preferably of iron, 
forming terminals of the secondary coil of an 
induction-coil. These plates are securely 
fastened about the edges and brought very 
near to each other, but not in contact, a thiu 


| 


(Model.) 


annulus, d, lying between them. This is best 
effected by forming athin flange, d, on the in- 
terior of the connecting-piece, ft, and placing 
the terminals a b on opposite sides of this 
tiange. The ear-piece s of the case holds the 
terminal a in place with the proper tension 
around the edge to insure mass vibrations of 
that terminal. The terminal dis held in place 
by the back piece, r, of the case. Each of the 
plates a and b is formed with a small tongue, 
a*, (see Fig. 4,) with which the binding-screws 
are connected, as shown. 

As the section-plane in Fig. 3 will pass 
through but one of the binding-screws, (that 
for the wire a’,) the receiver is shown broken 
away at 2,in order to show the binding-screw 
fur the wire b’. Both are shown in Fig. 1. 
One of the binding-screws connects with plate 
a, the other with plate b. By the use of the 
tongues an even pressure around the whole 
edige of the plate is possible. 

The adjustment of the instrument is effected 
by the screw A’; and this screw, by contact 
upon the back plate, b, prevents any vibrations 
ot that plate whieh interfere with the proper 
vibrations of the front plate, a. 

My system requires electricity of a very high 
electro-motive force, and this is best obtained 
by means of a secondary coil with a high re- 
sistance, the best results having been obtained 
from four or five thousand ohms of No. 36 
copper wire. 

Transmitters such as are in common use will 
answer with my receiver; but the best form of 
transmitter is that shown in the drawings, 
(which is not here described, as it forms the 
subject of an application for a patent filed by 
me May 31, 1880.) 

The main advantages of my new system over 
all others known to me are, that it is not ap- 
preciably affected by ordinary induced eur- 
rents on the line, it has no magnet to deterio- 
rate, the adjustment is more simple and is not 
affected by barometric and hygrometric varia- 
tions, and it lacks the fine-wire helix of the 
common receiver, which is yerv liable to get 
out of repair. It is very efticient also on very 
long lines. 

The best system for the practical use of my 
invention is illustrated in the diagram, Fig. 5, 
and the best form of apparatus is that shown 
in Figs. 1 and.2. In these figures, A repre- 
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sents the receivers, B the transmitters, D 
the batteries, F the induction-coils, and G 
switches. 

The transmitter B and battery D are in the 


. circuit with the primary eoil of the induction-. 


coil F, and this circuit is completed, when the 
transmitter is to be used, by throwing over the 
member g of switch G until it makes contact 
with the member g’, thereby completing the 
battery - circuit; through the transmitter and 
primary coil. The electricity induced in the 
secondary coil affects the plates in the distant 
receiver by means of that branch of wire m/’ 
which extends from one end of the secoydary 
coil to member g of switch G, members g and 
qg of switch G, the line-wire /, which is a con- 
tinuation of member g’ of switch G, wire P, 
which is a branch of line-wire l, receiver-wires 
a’ b‘; wire m*, members g g° of switch G, wire 
n®,to earth, thus cutting out the receiver at the 
sending-station (on the left of the diagram) and 
the secondary coil on the right of thediagram. 

When the sending-station is at the right of 
the diagram, the switch G at the right will be 
arranged as isthe switch G at the left, and the 
receiver at the left is electrified by means of 
wire l’, receiver-wires a’ b’, (at the left of the 
diagram,) wire m’, members g g° of switch G, 
(at the left of the diagram,) wire n’, to earth. 

The switch G is composed of two springs, g 
g’, and two stops, g’ g°, arranged as shown, so 
that when sprivg g is brought in contact with 
stop g’ it will also be in contact with spring g’, 
and when spring g is in contact with stop g* it 
will be out of contact with both spring g’® and 
stop g’. One end of the secondary coil on the 
left of the diagram is connected with spring g 
on the left of diagram by means of one branch 
of wire m’, and with receiver-wire b’ on the 
left of diagram by means of the other branch 
of wire m’‘, and one end of the secondary coil 
on the right of the diagram is connected with 
spring g on the right of diagram by means of 
one branch of wire m?, and with receiver-wire 
b’ on the right of the diagram by means of the 
other branch of wire m?. 
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I am aware of the apparatus mentioned as 
used by Dr. Wright in “ Ferguson’s Electricity,” 
published by William and Robert Chambers, 


of London and Edinburgh, in 1867, pages 258 


and 259,in which two sheets of paper silvered 
on one side were placed back to back and con- 
nected with the two ends of an induction-coil, 
the primary circuit of which contained a Reis 
transmitter; and I disclaim that apparatus. 
My receiver differs from it in that the sounds 
transmitted are reproduced by the mass vibra- 
tionsof oneof the terminals, while in the Wright 
receiving apparatus the sound produced was 
mainly, if not altogether, due to molecular mo- 
tion, and not to mass vibrations. Moreover, 
Wright’s sheets of silvered paper were so ar- 
ranged that each would damp any mass vibra- 
tions of the other; and in his apparatus any 
slight mass vibratiOns, even if not wholly 
uamped, would be necessarily so irregular as 
to be worthless as a means of reproducing 
sounds. The fact, also, that the mass vibra- 
tions of each sheet damped those of the other 
sheet would make all the mass vibrations worth- 
less for this purpose. 

[am also aware of English Patents No. 4,934 
of 1877 and No. 2,396 of 1878, and disclaim 
all therein shown. 

What I claim as my invention is— 

1. The receiver above described, consisting 
of the plates ab, mounted in case rs t, and sep- 
arated by the annulus. d, in combination with 
induction-coil F, substantially as described. 

2. In combination, two induction-coils, the 
primary of each containing a battery, D, and 
transmitter B, and the secondary circuits, each 
cofttaining receiver A, by means of switches 
G, consisting of members g g’ g’ g°, whereby 
the receiver at the sending-station and coil at 
the .receiving-station are switched out of the 
line, substantially as described. 


AMOS E. DOLBEAR. 
Witnesses: 


W. A. COPELAND, 
J. KR. SNow. 
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UNITED STATES 


PATENT OFFICE. 


AMOS E. DOLBEAR, OF SOMERVILLE, MASSACHUSETYS. 


MODE OF TRANSMITTING SOUND BY ELECTRICITY. 


SPECIFICATION forming part of Letters Patent No. 240,578, dated April 26, 1881. 
Application filed February 24, 1881. (Model.) 


To all whom it may concern: 

Be it known that I, AMos E. DoLBEAR, of 
Somerville, in the county of Middlesex and 
State of Massachusetts, have invented a new 
Mode of Transmitting Sounds by Electricity, 
of which the following isa full, clear, concise, 
and exact description, reference being had to 
the accompanying drawings, making a part 
hereof. 

My invention consists, mainly,in anew mode 
of transmitting articulate and other sounds by 
an open. circuit. 

It also consists in new apparatus for. this 
purpose. 

My receiver is based upon the discovery that 
one terminal of an open circuit will attract 
and be attracted bya neighboring body when 
the terminal is charged. 

Figure 1 shows two modifications of my re- 
ceiver, in section, connected in circuit with a 
transmitter and induction-coil. Fig. 2 shows 
another modification of my receiver. 

Three forms of my receiver are shown in the 
drawings. In each the casing is formed of 
three pieces, r being the back-piece, s the ear- 
piece, and ¢ the connecting-piece which con- 
nects r ands together. The plate a of receiver 
1 is a thin elastic disk, preferably of iron, the 
vibrations of which reproduce the sound which 
causes the diaphragm of the transmitter T to 
vibrate, ‘I’ representing a ttansmitter of suita- 
ble construction, the form preferred being that 
shown in my application for a patent filed May 
ol, 1880, the transmitter T and the battery B 
being in circuit with the primary coil, as will 
be clear without further description. 

In receiver I the plate a is one terminal of 
the secondary coil F, and any change in the 
electrical state of coil F varies the potential of 
this plate a in receiver I and causes it to at- 
tract plate b, which is mounted close to, but 
not in contact with, plate a; but as plate bd in 
receiver I is so mounted that it cannot vibrate, 
plate a will vibrate as its potential varies. In 
receiver I the plate b and back-piece r and ad- 
justing-screw ware all of metal. 

It will be seen that neither the plate } nor 
back-piece r nor screw u of receiver I is con- 
nected to the coil F, but that only one termt- 
nal of coil F—viz., plate a—forms any part of 
the receiver I. The plate 6 may be made in 


one piece with back-piece r, but for purposes 
of adjustment is best made as shown. 

The foree of the attraction between the 
charged terminal a and any neighboring body 
is slight, unless the neighboring body be many 
times larger than the terminal and itself capa- 
ble of being readily electrified, and for this 
reason, when the neighboring body is a plate, 
(as it is best made for purpose of adjustment,) 
it should be electrically connected with a 
larger body. Consequently the back-piece r of 
the case of receiver 1 is made of metal, and is 
in metallic contact with plate db. The neigh- 
boring body, which is attracted by plate a in 
receiver I, (being, in fact, the plate b, piece r 
and screw wu, which are all of metal and in me- 
tallic contact,) acts as one body in this receiver 
I; but, as will be clear, the back-piece r, plate 
b,and screw u may be one single piece of metal, 
and some other provision be made for the 
necessary adjustment. 

In receiver ] I the terminal @ is mounted 
upon back-piece r, so that it cannot vibrate, 
and must therefore be insulated. Consequently 
the back-piece v is made of hard rubber. The 
plate b, which is the neighboring body in re- 
ceiver I I, is connected by the wire } with-a 
metal band, vr’, upon back-piece r, in order to 
increase the. attractive force due to the elec- 
trification of a greater mass than plate 6, and 
without interfering with the proper vibration 
of plate b, which, in receiver I I, vibrates as 
the potential of terminal @ varies. 

It will be clear that either of the plates dD 
may be grounded, and thereby increase the 
electrification of these plates; but it is not nec- 
essary to ground either of them, and the and- 
ibility of the sounds reproduced is practically 
as great when the back-piece of the receiver is 
held in the hand as when the plates b are both 
grounded ; and it makes no difference what- 
ever whether both be grounded or only one. 
In other words, receiver I will reproduce ar- 
ticulate and other sounds, even if back-piece 
r be of hard rubber or other non-conductor 
and plate b be wholly disconnected from coil 
F, but the sounds reproduced are faint, al- 
though distinct and audible. The sounds will 
be louder if the piece r be of metal, as above 
described, or if the plate b or metallic piece r 
be grounded ; but the difference is very slight, 
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the sounds being practically as loud when the 
metal piece r is used as when the plate Jb is 
grounded. And so of receiver I I the sounds 
are distinct and audible when wire LD’ and metal 
band 7? are omitted, but louder when metal 
band 7 and wire? are used, as shown,or when 
plate b of receiver I I is grounded. Moreover, 
the reproduction of sound by receiver I does 
not depend at all upon the grounding of any 
part of receiver I 1; for receiver I will act with 
plate 5 of receiver I I not grounded precisely 
as it does when plate b of receiver I [I is 
grounded, and receiver I I will act when plate 
b of receiver I is not grounded precisely as it 
acts when that plate of receiver I is grounded. 

In my application filed October 31, 1880, I 
have deseribed a receiver in which both the 
plates a and b are connected with the coil F, 
and I therefore disclaim inthis application any 
receiver having both the plates connected with 
that coil, my present invention consisting in a 
receiver in which only one terminal of the coil 
is used, as above explained. 


Instead of making plate b of metal and con- 
necting it metallically with back-piece r or 
band ?*, it may be made of any non-conductor, 
and in this case the increased loudness is pro- 
duced by electrifying plate b before it is put 
in place; or, asshown in receiver I I I, where 
b is a rubber plate, and 0° is a disk of felt fast 


to the hard-rubber support b*, which is turned 


by the thumb and finger to electrify rubber 
plate b by friction. 

What I claim as my invention is— 

In combination, a primary coilincireuit with 
battery B and transmitter T, and a secondary 
coil with its enlarged terminal @ mounted in 
case r st, and arranged near plate b, plate db 
being also mounted in ease 7 8 t, but not con- 


30 


nected with the secondary coil, all substan- 40 


tially as deseribed. 
AMOS E. DOLBEAR. 


W itnesses : 
J. KE. MAYNADIER, 
JOHN R. SNow. 
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The following is a copy of the opinion of the court in said cause 
in accordance with which a temporary injunction was granted 
January 24, 1883. 


Circuit Hourt of the Amited States, 


DISTRICT OF MASSACHUSETTS. 


— AMERICAN BELL TELEPHONE COMPANY 
No. 1628. : 
Equity Docker. AMOS E. DOLBEAR, ET AL. 


BEFORE GRAY AND LOWELL, JJ. 


OPINION OF THE COURT. 
[JANUARY 24, 1883.] 


Gray, J. Few legal rules have been oftener misunderstood and 
misapplied than the maxim that vou cannot patent a principle. 
But the confusion on this subject has been so effectually cleared up 
by the recent judgment of the Supreme Court, delivered by Mr. 
Justice Bradley, in Tilghman v. Proctor, 102 U.S., 707, that it will 
be sufficient for the purposes of this case to state the conclusions 
there announced. 

There can be no patent for a mere principle. The discoverer of a 
natural foree or a scientific fact cannot have a patent for that. But 
if he invents for the first time a process by which a certain effect of 
one of the forces of nature is made useful to mankind, and fully de- 
scribes and claims that process, and also describes a mode or appa- 
ratus by which it may be usefully applied, he is, within the meaning, 
and the very words, of the patent law, “a person who has invented 
or discovered any new and useful art;” and he is entitled to a 
patent for the process of which he is the first inventor, and is not 
restricted to the particular form of mechanism or apparatus by which 
he carries out that process. Another person, who afterwards invents 
an improved form of apparatus, embodying the same process, may, 
indeed, obtain a patent for his improvement, but he has no right to 
use the process, in his own or any other form of apparatus, without 


the consent of the first inventor of the process. 
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It was decided by this court in American Bell Telephone Co. v. 
Spencer, 8 Fed. Rep., 509, and it is not denied by the present defend- 
ant, that Bell is the first inventor of a speaking telephone. The 
only controversy is of the extent of his patent. 

The draftsman of the specification has exhibited as clear and 
accurate a comprehension of the rules of the patent law as the in- 
ventor has of the force of nature with which’ he was dealing, and of 
the means by which he reduced that force to a practical use. 

The patent is clearly not intended to be limited to a form of ap- 
paratus, but embraces a method or process. This is apparent upon 
the face of the specification. 

The inventor begins by saying: “My present invention consists 
in the employment of a vibratory or undulatory current of electricity 
in contradistinction to a merely intermittent or pulsatory current, 
and of a method of and apparatus for producing electrical undula- 
tions upon the line wire.” 

After describing the advantages of an undulatory current, result- 
ing from gradual changes of intensity, over a pulsatory current 
caused by sudden changes of intensity, he says: “It has long been 
known that when a permanent magnet is caused to approach the 
pole of an electro-magnet a current of electricity is induced in the 
eoils of the latter, and that when it is made to recede a current of 
opposite polarity to the first appears upon the wire. When, there- 
fore, a permanent magnet is caused to vibrate in front of the pole of 
an electro-magnet an undulatory current of electricity is induced in 
the coils of the electro-magnet, the undulations of which correspond, 
in rapidity of succession, to the vibrations of the magnet, in polarity 
to the direction of its motion, and in intensity to the amplitude of 
its vibration;” or, as he afterwards repeats in fuller language: “ Elec- 
trical undulations, induced by the vibration of a body capable of 
inductive action, can be represented graphically, without error, by 
the same sinusoidal curve which expresses the vibration of the in- 
ducing body itself, and the effect of its vibration upon the air; or, 
as above stated, the rate of oscillation in the electrical current cor- 
responds to the rate of vibration of the inducing body—that is, to 
the pitch of sound produced; the intensity of the current varies 
with the amplitude of the vibration—that is, with the loudness of 
the sound; and the polarity of the current corresponds to the direc- 
tion of the vibrating body—that is, to the condensations and rare- 


factions of air produced by the vibration.” 
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He further says: “There are many ways of producing undulatory 
currents of electricity, dependent for effect upon the vibrations or 
motions of bodies capable of inductive action. A few of the methods 
that may be employed I shall here specify. When a wire, through 
which a continuous current of electricity is passing, is caused to 
viabrate in the neighborhood of another wire, an undulatory current 
of electricity is induced in the latter. When a cylinder, upon which 
are arranged bar magnets, is made to rotate in front of the pole of 
an electro-magnet, an undulatory current of electricity is induced 
in the coils of the electro-magnet. 

“ Undulations are caused in a continuous voltaic current by the 
vibration or motion of bodies capable of inductive action, or by the 
vibration of the conducting wire itself in the neighborhood of such 
bodies. Electrical undulations may also be caused by alternately 
increasing and diminishing the resistance of the circuit, or by alter- 
nately increasing and diminishing the power of the battery. The 
internal resistance of a battery 1s diminished by bringing the voltaic 
elements nearer together, and increased by placing them farther 
apart. The reciprocal vibration of the elements of a battery, there- 
fore, occasions an undulatory action in the voltaic current. The 
external resistance may also be varied. For instance, let mercury 
or some other liquid form part of a voltaic circuit, then the more 
deeply the conducting wire is Immersed in the mercury or other 
liquid, the less resistance does the liquid offer to the passage of the 
current. Hence the vibrations of the conducting wire in mercury 
or other liquid included in the circuit occasions undulations in the 
current. The vertical vibration of the elements of a battery in the 
liquid in which they are immersed produces an undulatory action 
in the current by alternately increasing and diminishing the power 
of the battery. 

“Tn illustration of the method of creating electrical undulations, 
I shali show and describe one form of apparatus for producing the 
effect. I prefer to emply for this purpose an electro-magnet, A, Fig. 
5, having a coil upon only one of its legs 6. A steel-spring arma- 
ture, c, is firmly clamped by one extremity to the uncovered leg d 
of the magnet, and its free end is allowed to project above the pole 
of the covered leg. The armature ¢ can be set in vibration in a va- 
riety of ways, one of which is by wind, and, in vibrating, it pro- 
duces a musical note of a certain definite pitch. When the instru- 
ment A is placed in a voltaic circuit, g be fg,” (in which 6 repre- 
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sents the covered leg of the first electro-magnet; f represents the 
covered leg of another similar electro-magnet, I, whose uncovered 
leg is marked h; and g and ¢ represent the two points of the vol- 
taic circuit midway of the wire connecting the two magnets) “the 
armature c become magnetic, and the polarity of its free end is 
opposed to that of the magnet underneath. So long as the arma- 
ture c remains at rest no effect is produced upon the voltaic cur- 
rent; but the moment it is set in vibration to produce its musical 
note, a powerful inductive action takes place, and electrical undula- 
tions traverse the circuitg befg. The vibratory current passing 
through the coil of the electro-magnet f causes vibration in its arma- 
ture h, when the armatures c h of the two instruments A I are nor- 
mally in unison with one another; but the armature h is unaffected 
by the passage of the undulatory current when the pitches of the 
two instruments are different.” 

Then, after showing how two or more telegraphic signals or mes- 
sages may be sent simultaneously over the same circuit without in- 
terfering with one another, he adds: “I desire here to remark that 
there are many other uses to which these instruments may be put, 
such as the simultaneous transmission of musical notes, differing in 
loudness as well asin pitch, and the telegraphic transmission of 
noises or sounds of any kind. 

“When the armature ¢c, Fig. 5, is set in vibration, the armature h 
responds not only in pitch but in loudness. Thus, when e vibrates 
with little amplitude, a very soft musical note proceeds from h; 
and when ¢ vibrates forcibly, the amplitude of the vibration of h is 
considerably increased, and the resulting sound becomes louder.” 

Ife proceeds to say: “One of the ways in which the armature ¢, 
Fig. 5. may be set in vibration has been stated above to be by wind. 
Another mode is shown in Fig. 7, whereby motion can be imparted 
to the armature by tne human voice or by means of a musical in- 
strument. 

“The armature c, ig. 7, is fastened loosely by one extremity to 
the uncovered leg d of the electro-magnet 6, and its other extremity 
is attached to the centre of a stretched membrane, a. A cone, A, 
is uséd to converge sound-vibratious upon the membrane. When 
a sound is uttered in the cone, the membrane a is set in vibration, 
the armature cis forced to partake of the motion, and thus elec- 
trical undulations are created upon the circuit Ebefg. These un- 
dulations are similar in form to the air-vibrations caused by the 
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sound, that is, they are represented graphically by similar curves. 
The undulatory current passes through the electro-magnet f influ- 
ences its armature / to copy the motion of the armature c. A sim- 
ilar sound to that uttered into A is then heard to proceed from L.” 

The reference to figure 7 will be better understood by repeating, 
slightly amplified, Judge Lowell’s explanation in Spencer’s case. A 
cone of pasteboard or other suitable material, A, has a membrane, a, 
stretched over its smaller end; at a little distance is the armature ¢ 
consisting of a piece of iron magnetized by the coil of the electro- 
magnet 6, through which is passing a current of electricity. When 
sounds are made at the mouth of the cone A, the membrane a vi- 
brates like the drum of a human ear; and the armature c, which is 
directly in front of the magnet 6, vibrates with this membrane, and 
its movements cause pulsations of electricity like those of the air 
which excited the membrane to pass over the wire e, which stretches 
to another similar magnet f, and cone L, with its membrane, and 
its armature, h. The second armature and membrane take up the 
vibrations and make them audible by repeating them into the 
second cone L, which translates them into vibrations of the air. In 
practice, a metallic diaphragm or disc is often substituted for each 
membrane. 

The inventor adds the explanation: “In this specification the 
three words ‘oscillation,’ ‘vibration’ and ‘undulation’ are used syn- 
onymously, and in contradistinetion to the terms ‘intermittent’ and 
‘pulsatory.’ By the term ‘body capable of inductive action, I mean 
a body which, when in motion, produces dynamical electricity. I 
include in the category of bodies capable of inductive action brass, 
copper and other metals, as well as iron and steel.” 

His fifth and final claim 1s of “the method of and apparatus for 
transmitting vocal or other sounds telegraphically, as herein de- 
scribed, by causing electrical undulations, similar in form to the 
vibrations of the air eens ate aa the said voeal or other sounds, 
substantially as set forth.” 

In this claim, as throughout the speci iheaatiins the w on “method ” 
is evidently used, not as synonymous with “ sinaslbal?? or “apparatus,” 
but as equivalent to “process;” just as 1t was used by Chief Justice 
Taney, delivering the judgment of the majority of the court, in Morse 

O’ Reilly, 15 How., 62, 117, as well as by Mr. Justice Grier (who 
dissented in Morse v. O Reilly) in delivering the unanimous judgment 
in Corning vs. Burden, 15 How., 252, 267. And the invention claimed 
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is not merely the apparatus described, but also the general process 
or method, by which the wind, ora musical instrument, or the human 
voice, produces in a current of electricity a succession of electrical dis- 
turbances, not sudden and intermittent or pulsatory, but gradual, 
oscillatory, vibratory or undulatory,so as to give out at the farther end 
of the conducting wire sounds exactly corresponding in loudness, in 
pitch, and in tone, character or quality, to the sounds committed to 
it at the nearer end. 

The opinion in Spencer’s case clearly points out that “ Bell dis- 
covered a new art—that of transmitting speech by electricity—and 
has a right to hold the broadest claim for it which can be permitted 
in any case,” and “the invention is nothing less than the transfer to 
a wire of electrical vibrations like those which a sound has produced 
in the air,’ and that his patent, while not covering the abstract prin- 
ciple, without regard to means, of transmitting speech by electricity 
yet is not limited to a particular form of apparatus, but includes the 
process or method (using the two words as equivalent), the essential 
elements of which are “the production of what the patent calls un- 
dulatory vibrations of electricity to correspond with those of the air, 
and transmitting them to a recelving instrument capable of echoing 
them.” 

The evidence in this case clearly shows that Bell discovered that 
articulate sounds could be transmitted by undulatory vibrations of 
electricity, and invented the art or process of transmitting such 
sounds by means of such vibrations. If that art or process is (as 
the witnesses called by defendant say it is) the only way by 
which speech can be transmitted by electricity, that fact does not 
lessen the merit of his invention, or the protection which the law 
will give to it. 

The mode or apparatus by which Bell effects his purpose is, by 
using an electro-magnet in the transmitter, and another electro- 
magnet in the receiver. But the essence of his invention consists 
not merely in the form of apparatus which he uses, but in the gen- 
eral process or method of which that apparatus is the embodiment. 

Dolbear likewise uses an electro-magnet in the transmitter; and 
both his method and his apparatus, as is admitted in his own affi- 
davit, are substantially like Bell’s until he comes to the receiver. 
For the magneto-receiver, Dolbear substitutes a condenser receiver, 
consisting of two thin metal diaphragms or dises, of about the size 
and thickness of those used in an ordinary Bell telephone, separated 
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by a very thin air space, one or both dises connected with the con- 
ducting wire, and the speaking disc, if not so connected, otherwise 
charged with electricity; so that, as the varying currents flow into 
and out of this condenser, the two dises attract one another more or 
less strongly, and thereby vibrations are set up which correspond to 
the vibrations of the original sound. 

The main differences on which the defendants rely is, that Bell 
uses what is called dynamic electricity, producing by its motion an 
electric current; while Dolbear, in his receiver, uses what is called 
static electricity, producing, while at rest, electrical attraction. And 
the learned counsels for the defendants illustrate the distinction thus: 
“Tt was known, jong before Bell’s method, that electricity had two 
properties, very much as water has two properties, namely, first, 
pressure or head, or that property which tends to make it flow, 
and which can exist by itself only in the case of an insulated and 
charged body, or a reservoir of water; and, secondly, that dynamic 
property arising from its motion, and which never can exist by itself, 
but depends upon the quantity in motion and the rate of motion. 
This is not an absolutely exact way of expressing it, for the reason 
that electricity is not a fluid; but, were it a fluid, the statement 
would be entirely exact.” 

It does not appear to us to be important to determine whether, 
in scientific exactness, the varying influences of static electricity 
may properly be called currents; or whether the two properties of 
electricity differ in kind and in substance, or only in degree, or in the 
form of manifestation and application ; or whether the force of the 
property which tends to make a fluid, when stationery, change its 
place and flow, is different in kind from that which it exerts, when 
changing its place and flowing—in short, whether the power of the 
pressure of water in a reservoir is different in kind from water power 
in a stream or current. 

Whatever name be given to the property, or the manifestation, of 
the electricity in the defendants’ receiver, the facts remain that they 
avail themselves of Bell’s discovery that undulatory vibrations of 
electricity can intelligibly and accurately transmit articulate speech, 
as well as of the process which Bell invented, and by which he 
reduced his discovery to practical use; that they also copy the mode 
and apparatus by which he creates and transmits the undulatory 
electrical vibrations, correspending to those of the air; and that in 
the plate charged with electricity, which they have substituted for 
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the magnetic coil in the receiver, the charge constantly varies in 
accordance with the principle which Bell discovered, and by means 
of the undulatory current caused by the process and in the mode 
which he invented and patented. 

The defendants have therefore infringed Bell’s patent by using 
his general process or method, and should be restrained by injunc- 
tion from continuing to do so; and it is unnecessary, for the pur- 
poses of this decision, to consider whether the defendants’ appa- 
ratus is a substantial equivalent of the plaintiff’s, or whether it is 
an improvment for which Dolbear might himself be entitled to a 


patent. 


Temporary tayunetion ordered. 


The following is a copy. of the opinion of the court in said cause, 
in accordance with which the final decree was entered September 
8, 1885: 


Circuit Court of the Amited States, 


DISTRICT OF MASSACHUSETTS. 


No. 1628. ) AMERICAN BELL ‘T ELEPHONE COMPANY 


BKovuiry DocKET F vv, 
a ny AMOS FE. DOLBEAR ET AL. 


OPINION OF THE COURT. 
[Auaust 25, 1883. | 


Lower, J. The final hearing in this case was hardly more than 
a form, because the two questions which are raised by the record 
have been decided in favor of the plaintiff on motions for prelimi- 
nary injunction which were prepared and argued with unusual 
thoroughness. These questions are: “ Whether the telephone de- 
scribed by Reiss anticipates the Bell telephone,” and “ Whether 
Dolbear’s apparatus infringes Bell’s patent ? ” 

1. I decided in American Bell Telephone Co. v. Spencer, 8 Fed. Rep., 
509, that Reis had not described a telephone which anticipated Bell’s 
invention. The same point has since been decided in the same way 
in England. United Telephone Co. v. Harrison, 21 Ch. D., 720. It 
is admitted in the present case that the Reis instrument, if used as 
he intended to use it, can never serve as a speaking telephone, be- 
eause the current of electricity is constantly broken; and it is essen- 
tinl for the transmission of speech that the current should not be 


broken. The defendant now testifies that the Reis instrument can 
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be made to transmit speech, under some circumstances, if operated 
in the way which Bell has shown to be necessary. In 1877 he 
several times expressed the opinion that Bell made the invention 
and that Reis did not make it. The experiment made in the pres- 
ence of counsel, which was intended to prove the correctness of the 
defendants’ present opinion, was an utter failure. But if it be ad- 
mitted that the Reis instrument is capable of such use, to a very 
limited extent, and after a change in its proportions, and when used 
ina way which the inventor did not intend, still, I am of opinion 
thai it was not an anticipation of Bell. The case of Clough v. Barker, 
106 U.S., 166, would apply to such a state of facts. That case, un- 
doubtedly, is an exceptional one, and its doctriue must be applied 
with much reserve; but when so applied it will occasionally be 
useful. It is, that if a certain machine or organization is capable 
of a certain use only under unusual, and, as I may say, abnormal 
conditions, so that a person of skill and knowledge in the art to 
which it relates, or a person using the machine, would not, unless 
by accident, discover that it was capable of such a mode of opera- 
tion, it shall not be considered an anticipation of a machine or or- 
ganization which is founded upon such mode of operation. 

2. At the former hearing in this case before Mr. Justice Gray and 
me we decided that the defendant, whatever the merits of his tele- 
phone may be, employs in it a part, at least, of Bell’s process. No 
additional evidence has been given at the final hearing, unless a 
further explanation of that already given may be called additional, 
and I remain of the opinion expressed by the presiding justice at 
that time: American Bell Telephone Co. v. Dolbear et al., 15 Fed. 
Rep., 448. 


Decree for the Complainant. 
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The following is the opinion of the court upon the settlement of 
the final decree, namely : 


Circuit Court of the Chrted States, 


DISTRICT OF MASSACHUSETTS. 


No. 1628. \ AMERICAN BELL ae COMPANY 


Equity DocKET.{ =. = AMOS E. DOLBEAR ET AL. 


OPINION OF THE COURT. 
[SEPT. 26, 1885. ] 

Lowe tr, J. On settlement of the decree it appears that through 
a misunderstanding of the arguments I failed to consider the ques- 
tions arising under Bell’s second patent, No. 186787, dated January 
30, 1877, and in order that the appeal on the first and more im- 
portant patent may not be delayed it has been agreed that no decree 

shall be made in respect to the said second patent. 


Unirep STATES OF AMERICA, | __. 
Massachusetts District, f di 

I, John G. Stetson, clerk of the circuit court of the United States 
for the first circuit and district of Massachusetts, certify that the 
foregoing is a true copy of the record and of all proceedings, includ- 
ing the opinions of the court, in the cause in equity entitled Ameri- 
can Bell Telephone Company, Complainants, v. Amos E. Dolbear et al., 
Defendants, in said circuit court determined. 

In testimony whereof I have hereunto set my hand and affixed 
the seal of said circuit court at Boston, in said district, this fifth day 
of October, in the year of our Lord one thousand eight hundred 
and eighty-three and of the Independence of the United States the 
one hundred and eighth. 

JOHN G. STETSON, Clerk. 
[Seal of the Circuit Court, Massachusetts. ] 
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Know all men by these presents, that we, Amos E. Dolbear, of the 
the city of Somerville; Francis M. Holmes, of the city of Boston, both 


in the State of Massachusetts, and Henry B. Metcalf, of the city of 


Pawtucket, State of Rhode Island, as principais; and Cyrus Wake- 
field, of Wakefield, and Wm. A. Haskell, of Boston, both in the 
State of Massachusetts, as sureties, are held and firmly bound unto 
the American Bell Telephone Company, a corporation duly estab- 
lished under the laws of the Commonwealth of Massachusetts, in 
the full and just sum of fifteen hundred dollars, to be paid to the 
said American Bell Telephone Company, its certain attorney, suc- 
cessors, or assigns; to which payment, well and truly to be made, 
we bind ourselves, our heirs, executors, and administrators, jointly 
and severally, by these preserts. 

Sealed with our seals and dated the fifth day of October, in the 
year of our Lord one thousand eight hundred and eighty-three. 

Whereas, lately at a circuit court of the United States for the dis- 
trict of Massachusetts, in a suit in equity depending in said court 
between said American Bell Telephone Company, complainants, 
and said Amos E. Dolbear, Francis M. Holmes, and Henry B. Met- 
calf, defendants, decree was rendered against the said defendants, 
and the said defendants having obtained an appeal to remove the 
said cause to the Supreme Court of the United States to reverse the 
decree in the aforesaid suit, and a citation directed to the said com- 
plainants citing and admonishing them to be and appear at a Su- 
preme Court of the United States to be holden at Washington on 
the second Monday of October next. 

Now the condition of the above obligation is such that if the said 
defendants shall prosecute their said appeal to effect and answer all 
damages and costs, if they fail to make their plea good, then the 
above obligation to be null and void; otherwise to remain in full 


force and virtue. 


HENRY B. METCALF. [t.s.] 
FRANCIS M. HOLMES. [t.s.] 
A. E. DOLBEAR. fr. s.] 
C. WAKEFIELD. fr. 3.] 
WM. A. HASKELL. Ih. s.] 


Signed, sealed, and delivered in presence of— 
IDA EK. HOLMES. 
Approved. 
THOMAS L. NELSON, 
Ur S. Dist. Judge. 
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CLERK’S CERTIFICATE. 5 


A true copy of the bond taken by the judge at the time of allowing 
the appeal named in said bond, which bond is on file in the office 
of the clerk of the circuit court of the United States for the first 
circuit and district of Massachusetts. 

Attest: JOHN G. STETSON, 
Clerk C. C. U. S., Mass. Dist. 


[Endorsed on cover:] Massachusetts C. C. U.S. No. 118. Amos 
E. Dolbear, Francis M. Holmes, and Henry B. Metcalf, appellants, 
vs. The American Bell Telephone Company. Filed 8th October, 
1885. 


Bee 

’ | 
a 71 Oe eS 
Supreme Court of the étnited States. 

OCTOBER TERM, 1886. 

No. 113. 

| AMOS E. DOLBEAR, FRANCIS M. 

: | ; 

, HOLMES anv HENRY B. METCALF, 

| | APPELLANTS, | 

f US. 

| THE AMERICAN BELL TELEPHONE 

o _-=COMPANY. 

| 

| 

| BRIEF FOR APPELLANTS. 

| 

| 

aL CAUSTEN BROWNE, 


| Pieis 
JAMES E. MAYNADIER, (7 “?PeHants 


TAUNTON : 
PRESS OF C. A. HACK & SON, 
1887. 


Supreme Court af the ¢tnited States. 


OCTOBER TERM, 1886. 
| No. 118. 


AMOS E. DOLBEAR, FRANCIS M. HOLMES, anno HENRY 
B. METCALF, APPELLANTS, 


Vs. 


THE AMERICAN BELL TELEPHONE COMPANY. 


a ee 
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BRIEF FOR APPELLANTS. 


This Appeal is from a final decree of the Circuit Court of the 
United States for the District of Massachusetts. 

The Bill charges infringement of Letters Patent, No. 174,465, dated 
March 7, 1876, and of one other patent; but “it has been agreed 
that no decree shall be made in respect to the said second patent.” 
Dolbear Record, page 729. 

8 The Answer denies the validity of the patent, and also denies 


ean vi” ” 


. infringement. 
The Final Decree was that the defendants have infringed the 5th 
claim of the Bell patent of 1876. 
The errors assigned by the appellants are: 
1st. That the Court below construed the method of the 5th claim 
to consist in causing electrical undulations similar in form to the 


sound waves. 


Yate 
2. See 


2d. That the Court below held the 5th claim so construed to be 
for a patentable subject. 

38d. That the Court below decided that the method and apparatus 
used by defendants infringed the 5th claim. 

The appellants contend : 

Ist. That the 5th claim, as construed by the Circuit Court of the 
District of Massachusetts, is not for an art, machine, manufacture or 
composition of matter, and is therefore void. 

2d. That the 5th claim, as construed by the Circuit Court of the 
District of Massachusetts, is not for any invention or discovery, and 
is therefore void. 

3d. That causing electrical undulations similar in form to the 
vibrations of air accompanying vocal or other sounds, is not a method 
or an art, but simply an object to be accomplished. 

4th. That the only invention or discovery possible in regard to 
causing such electrical undulations, was as to some method of, or 
apparatus for, causing them, and for using them. 

oth. That transmitting articulate sounds by undulatory vibrations 
of electricity is not an art or a process, and is not the subject of either 
invention or discovery: but is merely a result to be attained, or an 
object to be accomplished ; and that the only invention or discovery 
possible in relation to such result or object is of some method of, or 
apparatus for, attaining such result or accomplishing such object. 

6th. That neither the method nor the apparatus patented by said 
Letters Patent of 1876 has ever been used by the appellants, nor 
has any method or apparatus substantially like said patented method 


or apparatus, ever been used by the appellants. 
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THE ESSENTIALS IN ALL METHODS OF TRANSMITTING 
VOCAL AND OTHER SOUNDS. 


Vocal and other sounds are heard by reason of the action of air 
waves upon the drum of the ear. ‘These air waves when produced 
by the vocal organs and caused in any way to act on the drum of the 
ear give rise to vocal sounds. 

When speaker and hearer are not far apart the air waves produced 
by the vocal organs of the speaker extend through the air to the ear 
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of the hearer, and this is the natural method of transmitting vocal 
and .other sounds, viz., by causing the. proper air. waves in a body of 
air one part of which is in contact with the vocal organs and the 
other part: of which is in contact with the drum of the ear. 

The. air:waves.proper to produce vocal or other. sounds are propa- 
gated in all directions, and probably the first improvement or modifi- 
cation of the natural method was an attempt to direct the propagation 
of the. air waves to a desired point. The speaking trumpet is an 
example of this improvement on the natural method. 

A still farther improvement in the..same line is the speaking tube 
where the body of air. between the vocal organs and the ear is sepa- 
rated from the surrounding air by means of a tube one end of which 
is near the vocal organs and the other end near the ear. 

Probably the first method wholly distinct from the natural method 
is that: practiced in the use of the mechanical telephone, where a body 
of air,in contact with the voeal organs and also in contact with a 
proper diaphragm, was set in vibration by the vocal organs, so that the 
energy of the air waves produced by the vocal organs caused vibra- 
tions in the diaphragm similar in form to the vibrations produced in 
the air by the vocal organs. These vibrations of the diaphragm near 
the vocal organs caused like vibrations throughout a cord. or wire 
stretched from the transmitting diaphragm to the receiving diaphragm, 
and the vibrations: of the stretched cord or wire caused vibrations in 
the second diaphragm similar in form to the vibrations of the first 
diaphragm. | These vibrations of the second diaphragm caused vibra- 
tions in. a body of air in contact with that second diaphragm and 
also in contact with the drum of the hearer’s ear. This method 
differed in this striking particular from the natural method, viz., — the 
body of air acted upon by the voc! organs was separate and distinct 
from the body of air which acted upon the drum of the ear. Owing 
to this striking difference it is obvious that suitable means are essen- 
tial in this method to cause vibrations in the distant air body which 
are a copy of those set up in the air body in contact with the vocal 
organs; and it is of some interest to note that the chief features of 
the means or apparatus for accomplishing this are two diaphragms,— 
the first vibrating under the energy of.air waves set up by the vocal 
organs, and the second by its vibration causing air waves like those 


which acted upon the first. 
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The inventor of this method perceived first that the energy of air 
waves produced by the vocal organs would vibrate a diaphragm ; 
secondly that this diaphragm could be made to vibrate a second 
diaphragm, at a distance from the first, by means of a stretched cord 
or wire connecting the two,— and thirdly, that the second diaphragm 
thus vibrating would cause vibrations in the second air body like 
those in the first air body. 

Obviously one essential part of his problem was how to connect 
the two diaphragms so that the vibrating diaphragm of the transmitter 
should compel the diaphragm of the receiver to vibrate in the same 
wav and he solved this preblem by connecting the two diaphragms 
together by means of a stretched cord or wire. 

The method which the appellants confidently submit is described 
fully and clearly in the Reis publications (infra), is copied from the 
method of the mechanical telephone as to its most striking feature—that 
is the use of two separate and distinct air bodies, the first set in vibra- 
tion by the vocal organs and acting to cause vibration of a diaphragm, 
those vibrations of the diaphragm causing vibrations in a distant air 
body like those in the first air body. The method invented by Reis 
of causing the vibrations of the transmitter diaphragm to set up 
vibrations in the distant air body is wholly unlike anything in the 
mechanical telephone; so different that it is no detraction from the 
merits of Reis as an inventor to point out the fact, which seems obvi- 
ous, that he borrowed the first and the last steps of his method from the 
mechanical telephone. 

The' Reis method is this :— First, take the transmitting diaphragm 
of the mechanical telephone, and set it in vibration by the energy of air 
waves produced by vocal or othec sounds, that is, cause that energy to 
vibrate the transmitting diaphragm precisely as in the mechanical 
telephone; secondly, cause the transmitting diaphragm by its vibrations 
to contro] an electric current; thirdly, cause this current to set up vibra- 
tions in a magnet, and lastly cause that magnet to set up vibrations 
in the distant air body like the vibrations in the first air body. 

Probably it will not be disputed that Reis intended to produce 
vibrations in the distant air body similar in all respects to those in the 
first air body, that is intended to solve the same problem electrically which 
had already been solved in the mechanical telephone. Whether he suc- 
ceeded or not is not at present under discussion. The only point now 
urged is that he clearly perceived and clearly described a method of 
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transmitting vocal and other sounds telegraphically, (1) by causing 
the sound to influence (2) an electric current and causing that cur- 
rent to influence (3) a magnet, and by causing that magnet to (4) set 
up vibrations in the distant air body, and thereby produce sound like 
the first. 

The problem which Reis sought to solve was,— how shall I connect 
two separate air bodies by means of electricity so that vibrations set 
up by the vocal organs, or other sound vibrations, in the first air body, 
shall by means of electricity be also set up in the distant air body ? 
He attempted— with what success it is not at this point deemed 
necessary to inquire or consider—to solve this problem by causing 
the energy of the sound vibrations in the first air body to set up 
vibrations in a diaphragm, which diaphragm carried one of the elec- 
trodes of a battery circuit, and by placing in that circuit a coil 
of wire and its core, which core was in contact with the distant air 
body. His theory was that the sound vibrations in the first air body 
would vary the current strength of the battery current, that those 
variations in the strength of current would, as the varying current 
passed through the coil, vary the magnetic energy of the core of the 
coil, and that the varying magnetic energy of the core of the coil 
would set up vibrations in the air body in contact with the core of 
the coil. 

The speaking trumpet, the speaking tube, the mechanical telephone 
and the Reis telephone, constitute the state of the art; and it is mani- 
fest that no patent granted as late as 1876 can lawfully cover either 
of these four apparatuses, or either of the four methods practiced 
when either of the apparatuses is used. 

These methods of and apparatuses for transmitting vocal or other 
sounds are here explained, mainly to sustain the proposition that long 
before any alleged invention of Bell the problem of how to transmit 
vocal or other sounds was one which had been solved more or less 
perfectly, and especially, that it was entirely clear before any alleged 
invention of Bell that in, order to solve. that problem these three 
elements were essential :— 

First, some way of causing sound waves set up in an air body at 
one place to operate some sort of instrument now commonly called a 


transmitter. 
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Secondly, means of some sort whereby the transmitter ‘should in 
some way or other control or operate— , 

Thirdly, some sort of instrument adapted to cause vibrations in the 
distant air body like those operating on the transmitter. 

Or more briefly, the essentials are first—a transmitter of some 
sort; second—a line or connection of some sort; and third —a receiver 


ot some sort. 


THE THREE CHARACTERISTICS OF VOCAL AND LIKE 
| SOUNDS. 

The particles of air set in motion by a tuning fork are supposed to 
vibrate in substantially the same way as the tuning fork vibrates, that 
is, each air particle travels from end to end of its path a certain num- 
ber of times per second, and this determines the pitch or key. A 
whisper differs from a shoyt in the amplitude of the vibrations Just as 
when the tuning fork is struck the sound gradually dies away as the 
extent or amplitude of the vibrations diminishes, —that is, the 
fork vibrates with gradually lessening amplitude until it finally ceases 
to vibrate. 

Where all the air particles in a sound wave have the same rate and 
amplitude of vibration a simple sound of a definite pitch and loudness 
is heard. 

Vocal and like sounds are highly complex and the motions of the 
air particles forming the sound waves of such sounds are also highly 
complex. What the motions are of the particles in a body of air 
set in vibration by human speech is a matter as to which knowledge 
is wanting farther than that they must move to and fro in some intri- 
cate and peculiar way and must produce condensations and rarefac- 
tions in the air body intricate and highly complex in comparison with 
the condensations and rarefactions of simple sound waves. It is 
probably not material that we should be able to understand exactly 
the motions of the air particles in complex sound waves, as the term 
quality, indicating an intricate and peculiar to and fro motion of the 
air particles in such complex sound waves, gives a sufficiently definite 
understanding, especially as it is clear that rate of vibration or num- 
ber per second gives the pitch, the amplitude or extent of vibration 
determines the /oudness, and that the combination of vibrations, each 


having its own rate and amplitude, give the quality. 
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THE REIS METHOD AND APPARATUS. 


iby arrangement with counsel for the other Appellants, the Reis 
defence will be left mainly to be argued by them, and this defence 
will be now considered only so far as it is deemed to be important as 
a detence in the Dolbear suit. 

It is submitted, first, that the Reis transmitter ot the pattern 
shown on pages 610, 615, 623, 633, 647 and 652 of the Dolbear Record, 
does not differ in substance from the transmitters now in general use, 
except in one single respect; viz, that the electrodes are platinum in 
the Reis, and carbon in the transmitter in general use. ‘This trans- 
mitter may well be called the Reis gravity transmitter, and the appel- 
lants in this case submit that the apparatus used by them was, so 
far as the transmitter is concerned, copied from the Reis gravity 
transmitter, except that the appellants use carbon instead of 
platinum. 

Second, the appellants in this case also submit that it is proved 
beyond all dispute that the Reis gravity transmitter when spoken 
to with a moderate tone of voice causes electrical undulations similar in 
form to the vibrations of the air accompanying the speech waves, and 
that it differs in this respect from the transmitters of the commer- 
cial telephone simply in degree, that is to say, solely as a well made 
machine or apparatus differs from an ill made one of the same 
kind. 

The testimony of Prof. Dolbear on pages 387-396, both inclusive, 
of the Dolbear Record, and of Mr. Buck, pages 487-488 is full and 
positive as to this. 

In view of the undisputed fact that the transmitters of the Appel- 
lants’ apparatus are practical working transmitters. it is certain that 
the Reis gravity transmitter is also a practical working transmitter, 
except in so far as it is defective in details of construction. For it is 
manifest on inspection that Appellants’ transmitter is a copy of 
the Reis gravity transmitter. The testimony of Prof. Cross in 
answer to cross-int. 51-54. pages 517-518, substantially corroborates 
the testimony of Prof. Dolbear and Mr. Buck. 

Cross-Int. 53. You are aware, are you not, that the Reis transmit- 


ter is, under certain conditions as to intensity or loudness of sound, 
adapted for use under what you call the Bell method ? 
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Ans. It is possible, with the Reis transmitter, to produce electrical 
undulations similar in form to the sound waves producing them. 

Cross-Int. 54. And, by electrical undulations, etc., in your answer, 
you mean precisely “electrical undulations similar in form to the 
vibrations of the air accompanying the” sound waves acting upon 
the tympan of the transmitter, do you not? 

Ans. I do. 


From all this testimony it abundantly appears, first, that there is no 
reason why the Reis gravity transmitter should not produce electrical 
undulations similar in form to the sound waves acting upon its dia- 
phragm, provided those sound waves be not too loud: and secondly, 
that there is every reason why the Reis gravity transmitter should 
produce such electrical undulations ; and that as a scientific fact the 
Reis gravity transmitter must inevitably produce such electrical undu- 


lations whenever vocal or other sounds not too loud, act upon its 
diaphragm. 

The theory of ‘“*make and break” attributed to Reis, was never 
advanced by him, it is submitted, except as to that form of transmit- 
ter shown on page 585 of the Dolbear Record, and it is obvious on 
inspection that this theory is not applicable to the Reis gravity trans- 
mitter. As to the Reis receiver of knitting-needle pattern, pages 
610, 615, Dolbear Record, it is clear on inspection that it is 
like the receiver of the commercial telephone in all substantial 
respects, except that the core has no armature, but this deficiency 
is supplied in the Reis-Legat receiver, p. 597, Dolbear Record. 

It is submitted, first, that before Bell’s invention, the Reis gravity 
transmitter, the Reis knitting-needle receiver and the Reis-Legat re- 
ceiver were public property. 

Secondly, that any skilled person who carefully studied the actual 
operation of the Reis gravity transmitter when in circuit with either 
of the old receivers would have been thereby informed as to the 
method used when this apparatus was used, and would necessarily 
have perceived that this method was precisely what the complainants 
assert that the Bell method is, whenever the vocal or other sounds 
acting on the diaphragm of the Reis transmitter were not loud 
enough to break the contact. 

Thirdly, no man makes an invention or discovery who does no 
more than describe clearly how a known apparatus operates, whether 
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the true mode of operation of that apparatus were before known or not. 

The fact that the Reis gravity transmitter, knitting-needle receiver 
and Reis-Legat receiver were public property before Bell’s alleged 
invention voids the fifth claim of the Bell patent of 1876 if. that 
claim be construed as broadly as the complainants contend it 
should be construed ; for the complainants’ construction of the fifth 
claim of the 1876 patent is, that it is for a method or mode of opera- 
tion which it is now clear was necessarily used whenever the Reis 
gravity transmitter was in circuit with either of the Reis receivers, 
and the vocal or other sounds acting upon the diaphragm of the 
transmitter were not unduly loud. 

Bell’s alleged invention or discovery dwindles, in this view, to the 
mere perception of how the Reis apparatus operates. 


BELL’S FIFTH CLAIM. 


‘‘The method of, and apparatus for, transmitting vocal or other 
sounds telegraphically, as herein described, by causing electrical un- 
dulations, similar in form to the vibrations of the air accompanying” 
the said vocal or other sounds, substantially as set forth.” 

The 5th claim is two claims in one, viz., first, a claim for a certain 
method; and secondly, a claim for a certain apparatus. 

The claim for the apparatus is for “the apparatus for transmitting 
vocal or other sounds telegraphically, as herein described [that is to 


say] by causing electrical undulations, similar in ferm to the vibra- 


tions of the air accompanying the said vocal or other sounds, swbstantial- 
ly as set forth.’ ‘This means the described apparatus for transmitting 
vocal or other sounds telegraphically by causing electrical undulations 
similar in form, etc. 

And so the method is a method of “transmitting vocal or other 
sounds telegraphically, as herein described, [that is to say] by caus- 
ing electrical undulations, similar in form etc., substantially as set 
forth.” This means the described method of transmitting vocal or other 
sounds telegraphically by causing electrical undulations similar in 
form, etc. 

The plain grammatical construction of the language of the claim 
requires this. In each case, the result to be accomplished is the 
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telegraphic transmission of speech by causing electrical undulations 
similar in form, etc. The claim is for the apparatus for producigg 
this result, and for the method of producing it. 

The patented method, therefore, is not *“ causing electrical undula- 
lations similar in form,” etc., but the described method of doing it for 
the purpose of transmitting vocal or other sounds telegraphically. 

The method and the apparatus referred to in this claim are both 
found described in the paragraph of the specification [see page 49 
of the Dolbear Record] which we now quote : 

‘ Another mode is shown in Fig. 7 whereby motion can be imparted 
to the armature by the human voice or by means of a musical instru- 
ment. The armature ec, Fig. 7, is fastened loosely by one extremity 
to the uncovered leg d of the electro-magnet 6, and its other extrem- 
ity is attached to the center of a stretched membrane a. ‘The cone A 
is used to converge sound vibrations upon the membrane. When a 
sound is uttered in the cone, the membrane a is set in vibration, the 
armature cis forced to partake of the motion and thus electrical 
undulations are created upon the circuit #, 4, e, fand g. These un- 
dulations are similar in form to the air vibrations caused by the 
sound, that is, they are represented graphically by similar curves. 
The undulatory current passing through the electro-magnet_ f, influ- 
ences its armature / to copy the motion of the armature c. <A simi- 
ilar sound to that uttered into A is then heard to proceed from L.” 

Now, no “method” eo, nomine, is described in this passage, but 
doubtless the method described in the 5th claim consists in the opera- 


tions performed by the apparatus described in the passage quoted, 


whether those operations be performed by the means there described 
or by other means, whether they are the same, viewed as mechanical 
means or not, so long as they perform the same functions which the 
particular means described perform. 

This zs a patentable art or method, as distinguished from a patent- 
able apparatus, viz., doing the things described, as distinguished from 
the described means of doing them. 

Now the operations described in the passage quoted are these, a 
sound is uttered so that magnetic variations similar in form to the air 
vibrations caused by the sound shall be created; electrical undula- 
tions upon the line, similar in form, etc., are thus created; these 
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electrical undulations are converted again into magnetic variations, 
and these magnetic variations are converted into audible sound waves. 

By this method or mode of proceeding or series of operations, the 
telegraphic transmission of vocal or other sounds is accomplished ; 
that is to say, sounds uttered at the transmitting station are heard at 
the receiving station. 

The 1876 patent defines the terms “intermittent ” and ‘“ pulsatory” 
as applied to an electric current, and distinguishes between vibratory 
or undulatory currents and intermittent or pulsatory currents. 

The invention is said to consist in the employment of the vibratory 
or undulatory current of electricity, and it is pointed out that these 
“undulatory currents may be of two kinds, accordingly as the suc- 
cessive impulses have all the same polarity, or are alternately positive 
or negative.” 

It is explained that under proper conditions “an undulatory cur- 
rent of electricity is induced in the coils of the electro-magnet, the 
undulations of which correspond in rapidity of succession to the 
vibrations of the magnet, in polarity to the direction of its motion, 


and in intensity to the amplitude of its vibration.” ‘Electrical undu- 
lations induced by the vibration of a body capable of inductive action 
can be represented graphically, without error, by the same sinusoidal 
curve which expresses the vibration of the inducing body itself, and 
the effect of its vibration upon the air; for, as above stated, the 
rate of oscillation in the electrical current corresponds to the rate of 
vibration of the inducing body, that is, to the pitch of the sound 
produced. The intensity of the current varies with the amplitude of 
the vibration, that is, with the loudness of the sound; and the polar- 
ity of the current corresponds to the direction of the vibrating 
body, that is, to the condensations and rarefactions of the air pro- 
duced by the vibration.” 

“The horizontal line a def, &c., represents the zero of current. 
The elevations 6 6 6, &c. indicate impulses of positive electricity. 
The depressions ¢ ¢ ce, &c., show impulses of negative electricity.” 

Several ways of producing undulatory currents of electricity are 
then explained, all of which were old and well known long before 
1876. 

Nothing whatever is said in the patent as to utilizing the energy of 
sound waves for any purpose whatever, except as follows :— 
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“One of the ways in which the armature c, Fig. 5, may be set in 
vibration has been stated above to be by wind. (That is as the reed 
of an accordeon is vibrated.) Another mode is shown in Fig. 7 
whereby motion can be imparted to the armature by the human voice 
or by means of a musical instrument. 

“The armature c, Fig. 7, is fastened loosely by one extremity to 
the uncovered leg d of the electro-magnet 6, and its other extremity 
is attached to the centre of a stretched membrane a. A cone A, is 
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used to converge sound vibrations upon the membrane. When a 
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sound is uttered in the cone the membrane a is set in vibration, the 
armature ¢ is forced to partake of the motion, and thus electrical 
undulations are created upon the circuit E, 6, e, f,g. These undula- 
tions are similar in form to the air vibrations caused by the sound — 
that is, they are represented graphically by similar curves. The 
undulatory current passing through the electro-magnet f influences 
its armature A to copy the motion of the armature ec. A similar sound 
to that uttered into A is then heard to proceed from L.” 

Assume now that the writer of this specification was familiar with 
the Reis method and apparatus in which the undulatory current is of 
that kind in which “the successive impulses have all the same pol- 
arity,’ and that he wished to carefully distinguish the Reis electrical 
undulations similar in form to air vibrations accompanying vocal or 
other sounds, from the electrical undulations which were alicged to 
be new. ‘Then it would be natural and proper to set forth, first, that 
in the Reis undulatory current the successive impulses all have the 
same polarity, whereas the undulatory currents produced in Fig. 7 
are alternately positive and negative; that the undulations.of the 
current in Reis correspond in rate of rise and fall of current strength 
to the pitch of the sound produced, in degree of rise and fall to the 
loudness of the sound, and that a rise in current strength corresponds 
to a condensation, and a fall of current strength to a rarefaction of 
air, or vice versa; while the undulatory or vibratory currents in Fig. 7 
are widely different from the Reis undulatory current because alter- 


nately positive and negative, and because the rate of oscillation or 
change of polarity corresponds to the pitch of the sound produced, 
the intensity of each plus and minus current varies with the loudness 
of the sound and the positive currents correspond to the condensations 


13 


and the negative to rarefactions, or vice versa. ‘To make the com- 
parison more distinct: In Reis the successive impulses have all the 
same polarity, and in Bell they are alternately positive and negative. 
In Reis there is but one current; in Bell numberless currents. In 
Reis the rate of change of current strength determines the pitch; in 
Bell the rate of change of polarity. In Reis the change of current 
strength determines the loudness of the sound; in Bell the strength 
of the positive and negative currents generated. In Reis the conden- 
sations of air correspond to increases of current strength; in Bell to 
positive currents. In Reis the rarefactions of air correspond to 
decreases of current strength; in Bell to negative currents. 

Moreover —and this is a distinction of great importance— the 
alternately positive and negative currents of Bell are generated by 
the energy of the air vibrations accompanying the vocal or other 
sounds, while in Reis the variations of current strength are due to, 
but not generated by, the energy of the air vibrations,—that is, the 
energy of Bell’s alternately positive and negative currents is necessa- 
rily less than the energy of the air vibrations, which latter energy is 
slight; whereasin Reis the electric energy utilized may be many times 
greater than the energy of the air vibrations. (See p. 206.) 

It is submitted that Bell’s fifth claim should be construed, in view 
of the state of the art, to cover only that method of transmitting 
vocal or other sounds telegraphically which is described in his patent 
and illustrated in Fig. 7 of his drawings, that is, first, by causing the 
sound waves to produce magnetic variations and thereby electrical cur- 
rents alternately positive and negative, similar in form to the vibrations 
of the air accompanying the said vocal or other sounds, by reason of the 
fact that the positive currents represent condensations and the nega- 
tive currents rarefactions of the air, or vice versa; that the rate of change 
from positive currents tO negative currents represents the rate of 
the air vibrations, and the intensity of each positive or negative 
current represents the intensity of each condensation or rarefaction. 
Secondly, after thus causing these peculiar alternately positive and neg- 
ative currents, transmitting them to the receiver and there converting 
them into magnetic variations similar in form to these varying 
alternately plus and minus currents, and finally, by means of’ these 
magnetic variations, setting up vibrations in a distant air body, like 
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‘*Qne of the ways in which the armature c, Fig. 5, may be set in 
vibration has been stated above to be by wind. (That is as the reed 
of an accordeon is vibrated.) Another mode is shown in Fig. 7, 
whereby motion can be imparted to the armature by the human voice 
or by means of a musical instrument. 

‘The armature c, Fig. 7, is fastened loosely by one extremity to 
the uncovered leg d of the electro-magnet 4, and its other extremity 
is attached to the centre of a stretched membrane a. A cone A, is 
used to converge sound vibrations upon the membrane. When a 
sound is uttered in the cone the membrane a is set in vibration, the 
armature ¢ is forced to partake of the motion, and thus electrical 
undulations are created upon the circuit E, 6, e,f,g. These undula- 
tions are similar in form to the air vibrations caused by the sound — 
that is, they are represented graphically by similar curves. The 
undulatory current passing through the electro-magnet f influences 
its armature A to copy the motion of the armature ec. A similar sound 
to that uttered into A is then heard to proceed from L.”’ 

Assume now that the writer of this specification was familiar with 
the Reis method and apparatus in which the undulatory current is of 
that kind in which “the successive impulses have all the same pol- 
arity,’ and that he wished to carefully distinguish the Reis electrical 
undulations similar in form to air vibrations accompanying vocal or 
other sounds, from the electrical undulations which were alicged to 
be new. ‘Then it would be natural and proper to set forth, first, that 
in the Reis undulatory current the successive impulses all have the 
same polarity, whereas the undulatory currents produced in Fig. 7 
are alternately positive and negative; that the undulations. of the 
current in Reis correspond in rate of rise and fall of current strength 
to the pitch of the sound produced, in degree of rise and fall to the 
loudness of the sound, and that a rise in current strength corresponds 
to a condensation, and a fall of current strength to a rarefaction of 
air, or vice versa; while the undulatory or vibratory currents in Fig. 7 
are widely different from the Reis undulatory current because alter- 
nately positive and negative, and because the rate of oscillation or 
change of polarity corresponds to the pitch of the sound produced, 
the intensity of each plus and minus current varies with the loudness 
of the sound and the positive currents correspond to the condensations 
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and the negative to rarefactions, or vice versa. To make the com- 
parison more distinct: In Reis the successive impulses have all the 
same polarity, and in Bell they are alternately positive and negative. 
In Reis there is but one current; in Bell numberless currents. In 
Reis the rate of change of current strength determines the pitch; in 
Bell the rate of change of polarity. In Reis the change of current 
strength determines the loudness of the sound; in Bell the strength 
of the positive and negative currents generated. In Reis the conden- 
sations of air correspond to increases of current strength; in Bell to 
positive currents. In Reis the rarefactions of air correspond to 
decreases of current strength; in Bell to negative currents. 

Moreover —and this is a distinction of great importance— the 
alternately positive and negative currents of Bell are generated by 
the energy of the air vibrations accompanying the vocal or other 
sounds, while in Reis the variations of current strength are due to, 
but not generated by, the energy of the air vibrations,—that is, the 
energy of Bell’s alternately positive and negative currents is necessa- 
rily less than the energy of the air vibrations, which latter energy is 
slight; whereas in Reis the electric energy utilized may be many times 
greater than the energy of the air vibrations. (See p. 206.) 

It is submitted that Bell’s fifth claim should be construed,in view 
of the state of the art, to cover only that method of transmitting 
vocal or other sounds telegraphically which is described in his patent 
and illustrated in Fig. 7 of his drawings, that is, first, by causing the 
sound waves to produce magnetic variations and thereby electrical cur- 
rents alternately positive and negative, similar in form to the vibrations 
of the air accompanying the said vocal or other sounds, by reason of the 
fact that the positive currents represent condensations and the nega- 
tive currents rarefactions of the air, or vice versa; that the rate of change 
from positive currents tO negative currents represents the rate of 
the air vibrations, and the intensity of each positive or negative 
current represents the intensity of each condensation or rarefaction. 
Secondly, after thus causing these peculiar alternately positive and neg- 
ative currents, transmitting them to the receiver and there converting 
them into magnetic variations similar in form to these varying 
alternately plus and minus currents, and finally, by means of’ these 
magnetic variations, setting up vibrations in a distant air body, like 
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the vibrations caused in the air body in contact with the vocal organs 
or other source of sound. 

It is certain that Bell first taught the world these similarities 
between the alternately positive and negative currents and condensa- 
tions and rarefactions of air vibrations; and it is also certain that he 
is not the first to teach the world that electricity in order to doa 
desired work must be somehow or other fitted to do that work. 

It is also certain that any skilled person who studies the Reis appa- 
ratus sufficiently to understand it, will see in it a method of causing 
electrical undulations similar in form to the vibrations of air accom- 
panying the vocal or other sounds acting on the diaphragm of the 
transmitter. 

The complainants are understood to contend that the filth claim 
should be construed so broadly as to cover all methods of transmitting 
vocal or other sounds by electricity, no matter what property of elec- 
tricity be utilized and no matter how that property be utilized. This 
is not, of course, the phraseology that the complainants would use 
to express their fifth claim, for it is probably too plain for dispute that 
a claim as broad as this is void. 

But the claim that the complainants are understood to make is in 
substance that the fifth claim covers all methods, the first step 
of which is to set in vibration an electrical current, or to generate 
vibrating currents alternately positive and negative, or otherwise to 
make electric energy correspond to the energy of air vibrations 
accompanying vocal or other sounds,—the second step being to trans- 
mit this electrical energy to the desired place,—the third step being 
to use it, no matter how the electricity is fitted for its work, no mat- 
ter how it is transmitted, and no matter how it does its work. _ 

It is submitted that this claim is in substance as broad as the first 
broad claim suggested, and void for the same reasons. It is submitted 
that no invention or discovery is possible at all until after this so-called 
method or pr vess is clearly in mind, for obviously if one approach 
the proble-1 of the electrical transmission of speech he will readily 
apprehen that he must in some way cause speech to fit electricity for 
its worl of transmitting speech; next he must in some way transmit 
the elec ricity thus fitted to the point where he desires to use it; and 
thirdly, “e must in some way utilize the electricity thus fitted and 
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transmitted to produce speech waves like the first. But so far he has 
invented or discovered nothing whatever. 

For example, it is clear that in order to make aerial navigation 
possible the air ship must in some way be elevated to the desired 
altitude and then in some way propelled, and then in some way 
lowered to its destination. While all this is clear, it is by no 
means an invention or discovery of any method of, or apparatus for, 
travelling through the air. In order to make any invention or dis- 


covery as to telephony it is necessary to find out how to cause sound 


waves to fit electricity for its work, how to transmit electricity to the 
desired point, and how to utilize it there to make other sound waves 
like the first. Possibly one or more of these steps may be obvious after 
the unknown ones are found out. 

In this particular case the appellants contend that a method involv- 
ing these three steps was within the reach of all skilled persons who 
eared to look for it, that is, the Reis method; which is, first, cause the 
sound waves to act upon a diaphragm which controls electrodes of a 
battery circuit and thereby fit the electric current for its work; 
second, transmit that current thus fitted in the usual way, and third,. 
cause that current to flow through a coil of wire surrounding a mag- 
net and thereby cause the magnet to vibrate in such a way as to 
make the vibrations desired in the second air body. 

But suppose that no man had ever approached the problem before 
Bell, still it would seem clear that Bell must iind out some way to 
cause the sound waves to either generate or control electricity, and 
that the way he found out must be the first step of any method or 
process which he could patent. It so happens that the state of the 
art was such that he had no difficulty in determining how to transmit 
the alternate positive and negative currents which he found out how 
to generate by the energy of the sound waves to the point where he 
desired to use them, nor any difficulty in finding out how to use them 
after they were thus transmitted, because he adopted the usual and 
common way of a circuit for their transmission and their conversion 
into magnetic energy in order to utilize them, that being the familiar 
and common way of transmitting and utilizing all electric currents. 
But there is not a single word in his 1876 patent tending to show that 
he had ever thought at all that an electrical current, having always 
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the same polarity and varying only in strength, could be in any way 
made similar in form to the vibrations of air accompanying vocal and 
other sounds. No doubt he did know this because doubtless he was 
familiar with the Reis method and apparatus. But it is certain that 
he never invented or discovered this. And it is submitted that he 
carefully refrained in his 1876 patent from hinting at any similarity 
between an electric current always of the same polarity and air 
vibrations. 

In the Spencer case, Judge Lowell construed the 5th claim as “ for 
a process, or method, the essential elements of which are the produc- 
tion of undulatory vibrations of electricity to correspond with those 
of the air, and transmitting them to a receiving instrument capable of 
echoing them,” and defined Bell’s invention as nothing less than the 
transfer to a wire of electrical vibrations like those which a sound has 
produced in the air; and it was decided in the Dolbear case that Bell 
discovered that articulate sounds could be transmitted by undulatory 
vibrations of electricity, and invented the art or process of transmitting 
such sounds by means of such vibrations. 

These expressions are thought to be broader in terms than the 5th 
claim of the ‘76 patent, for the reason that that claim refers to the 
method “as herein described,” and “substantially as set forth”; but 
such construction is not thought to be broader than that contended for 
by the complainants, and assumed throughout the testimony on behalf 
of complainants as the proper construction of the 5th claim. 

If there be one single question upon which this case depends, it is, 
probably : What did Bell discover or invent ? 

Did he invent the transfer to a wire of electrical vibrations like 
those which a sound has produced in the air? 

Did he invent the production of undulatory vibrations of electricity 
to correspond with those of the air, and the transmitting them to a 
receiving instrument capable of echoing them ? 

Did he discover that articulate sounds could be transmitted by 
undulatory vibrations of electricity ? 

Did he invent the art or process of transmitting articulate sounds 
by means of undulatory vibrations of electricity ? 

Take first, the transfer to a wire of electrical vibrations like those 
which a sound has produced in the air. Is that an invention or 


discovery ? 
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In order to consider this, assume that Reis had not been born, and 
that no one had ever considered, in any way, the problem of trans- 
mitting vocal or other sounds by electricity, and that Bell was the 
first to attack that problem. Is it not plain that, at the very begin- 
ning of his efforts to discover or invent a method of transmitting 
vocal or other sounds by electricity, he must have formed some theory 
as to how the electricity which he hoped to use should be fitted to do 
its work? | 

As a student of electricity, he was familiar with the use of a wire 
as a means of causing an electrical current, or a number of electrical 
currents, fitted for their work at one place, to do their work at a differ- 
ent place, and so far, his work was easy, and involved nothing resem- 
bling invention, or discovery, but mere selection. 

As an electrical student, he was also familiar with that way of 
causing an electrical current, or a number of currents, to do work 
which consists in causing that current, or those currents, to flow 
spirally around a coil of iron, and thereby produce magnetic energy 
which magnetic energy would vary precisely as the current or cur- 
rents varied in strength. 

Here, then, was a way to utilize the electrical current, or a number 
of currents, if by any means or method Bell could fit them to do the 
desired work. 

Under the assumption that Bell was the first to attack this problem, 
this method of utilizing a current, or a number of currents, seems 
clearly an invention or discovery, for the reason that, by the hypoth- 
esis, no one else had ever thought of using magnetic energy varying 
in such a way as to cause vocal or like sound-waves. 

But, after having a clear idea how to transmit, and how to utilize 
an electric current, or a number of currents, the problem still remained 
how to fit such current, or currents, to do the desired work, and it is 
highly probable that his solution of this latter problem is what mainly 
gives Bell his high rank as an inventor or discoverer. 

Bell knew, of course, and without anything resembling inven- 
tion or discovery, that the electricity utilized at the receiver must be 
fit to do its work ;— for this is a truism,— and his knowledge of sound- 
waves taught him that the magnetic energy utilized at the receiver 
must be such as to give to and fro motions to the air particles set in 
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motion at the receiver, substantially the same as the to and fro motion 
of the air particles which actuated the transmitter. 

Is it not certain that Bell might have perceived that the elec- 
tricity in the line which he hoped to use must necessarily be like, in 
form, to the sound-waves, before making any invention or discovery, 
whatever ? 

No matter how clearly he perceived the necessity for the likeness 
of the sound-waves in air to the electrical sound-waves, he had cer- 
tainly not made any invention or discovery until he found out, that is 
invented or discovered some method of, or some apparatus for, causing 
the sound-waves in air to either generate currents which should be 
like sound-waves in air, because generated by them, or else to cause 
sound-waves in air to vary a current from some generator, which 
variations in current should be like sound-waves in air, because 
caused by them. 

It is, therefore, submitted that “the transfer to a wire of electrical 
vibrations like those which a sound has produced in the air” is not 
and cannot be either an invention or discovery, but is and must be 
an olject or result to be accomplished; and that the only invention 
or discovery possible in relation to this object or result is some 
method of or some apparatus for accomplishing it. 

For example, I desire to cause light-waves which act upon the 
retina of my eye to act upon the retina of an eye at a distant place, so 
that an observer there may see what I see here; is it not obvious 
that if I do this by electricity I must cause the light-waves, in some 
way, to fit electricity to do its work? Is it not perfectly plain that 
the only possible way to do this is to produce electrical waves resem- 
bling light-waves as closely as possible, and transmit those electrical 
waves, thus fitted for their work, to some sort of apparatus adapted 
to produce light-waves like the first, when set in motion by the elec- 
trical energy which resembles the light-waves by which it was gen- 
erated or varied ? 

While I perceive all this clearly it is nevertheless plain that I 
have not so much as begun to make any invention or discovery what- 


ever in relation to it. I must find out, that is, invent or discover some 
way, that is, some method of, or apparatus for, causing light-waves to 
generate or control electricity, and causing electricity thus fitted for 
its work, to produce light-waves like the first. 
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For like reasons, it is submitted that the production of undulatory 
vibrations of electricity, to correspond with those of air, is not 
and cannot possibly be, an invention or discovery but is, and 
must be, a result which is to be attained by some method, or apparatus 
which may be invented, or discovered, and that the “ transmitting such 
vibrations of electricity to a receiving instrument capable of echoing 
them” is not and cannot be invention or discovery, but merely 
results (two results, first, transmitting; second, utilizing) which are 
to be attained by some act of invention or discovery. 

It is also submitted that there is no other proof “that Bell discov- 
ered that articulate sounds could be transmitted by undulatory 
vibrations of electricity”, except the fact that he found out, that is, 
invented, or discovered, some way, that is, some method of, or appa- 
ratus for doing it. That is to say, that his invention, or discovery, is 
plainly not that a certain thing could be done, but that it could be 
done by a certain method of, or apparatus for, doing it. 

Giving the very broadest possible scope to Bell’s invention, or 
discovery, and assuming, as before, that he was first in the field, it is 
submitted that his invention, or discovery, is not “that articulate 
sounds could be transmitted by undulatory vibrations of electricity ;” 
for the reason that that is not, in its nature, capable of being 
invented or discovered ; but rather underlies all invention, or discovery, 
resting solely in theory or hypothesis, until after some method of, or 


apparatus for producing currents fit for that work, has been invented, 
or discovered; and until after some method of, or apparatus for, utiliz- 
ing currents fit for that work has been invented, or discovered. 

Bell thought that he could transmit articulate sounds by undula- 
tory vibrations of electricity, or else he never would have tried to do 
it. That is, thinking that it could, or might be done, he set to work 
to do it, and all the invention or discovery he ever made was in find- 


ing out the way two produce and utilize the undulatory vibrations 
of electricity as described in his patent. 

It is also submitted that “the art, or process,” of transmitting 
articulate sounds by means of undulatory vibrations of electricity is 
not, and cannot possibly be, either an invention or discovery, for the 
reason that transmitting such sounds by means of such vibrations is 
a raere problem, not an art, or a process. 
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The question for the inventor, or discoverer, is ‘“* How shall I trans- 
mit such sounds by means of such vibrations?” That is, ‘*‘ How 
shall I cause sound-vibrations to cause proper electrical undulations, 
or vibrations, and how shall I utilize such electrical undulations, or 
vibrations, after I have caused them ?” 

No art, or process, of transmitting light-waves by means of electri- 
cal waves similar in form to the light-waves, is yet known; but it is 
not unlikely that an art, or process, of doing this will be invented or 
discovered ; and it is certain that when any art or any process of 
doing this shall be invented or discovered; it will be because it has 
been found out how to so apply the light-waves as to cause electric 
waves similar in form to the light-waves, and how to so apply such 
electric waves as to cause a second set of light-waves like the first. 
( See ints. 4 and 5, Dolbear’s deposition, pp. 343-4. ) 

Certainly, it is not invention, or discovery, to perceive that articu- 
late sounds can be transmitted by vibrations of electricity, adapted 
in some way, to do that work; and no man has shown any art, or pro- 
cess of transmitting such sounds, who has simply announced,— 
what is entirely obvious,—that electricity will do it, if adapted to 
do it; or simply announced the electrical and other conditions neces- 
sary to its being done. 

Morse invented a method of, and apparatus for, writing at a distance. 
His method was to control an electric current so that it was fitted to 
produce magnetic energy of a desired intensity and duration to hold 
a stylus upon a moving strip of paper. 

He discovered that writing could be done at a distance by proper 
currents of electricity, and he attempted to broaden his claim, just as 
it is submitted the appellees here attempt -to broaden the 5th claim 
of the Bell patent. But this court decided that Morse’s patent must 
be limited to what Morse had invented or discovered, and that it did 
not include any and all ways, whatsoever, of accomplishing this same 
result. 

Suppose that Bell’s ’76 patent set out fully and clearly (as indeed 
it does), that sound-waves could be utilized to produce currents whose 
polarity varied exactly in accordance with the condensations and rare- 
factions of the air constituting the sound-waves, by first converting 
the energy of the sound-waves into magnetic energy, and then con- 
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verting that into electric energy in the form of transient currents, 
and that these currents could be utilized by being again converted 
into magnetic energy; and also described one form of apparatus 
adapted for use in practising this method, and contained a claim, in 
substance as follows : 

“6th. I do not propose to limit myself to the specific method, 
or apparatus, described in the foregoing specifications, or claims, 
the essence of my invention being the use of undulatory cur- 
rents, like, in form, to sound-waves, for causing sound-waves like the 
first, at any distance ; however such currents may be developed, being a 
new application of electricity of which I claim to be the first inventor, 
or discoverer.” 

Is not such a claim, in substance, the same as the 5th claim as it 
has been construed by the Circuit Court in this case, and as the com- 
plainants now contend the 5th claim should be construed, and is it 
not plainly void, under the authority of O’ Rielly vs. Morse? 

“It has always been held that the patent embraces nothing more 
than an improvement [invention] described and claimed as new, and 
that anyone who afterwards discovered a method of accomplishing 
the same object, substantially and essentially differing from the one 
described, had a right to use it. Can there be any good reason why 
the art of printing [talking] ata distance, by means of the motive 
power of the electric or galvanic current, should stand on different 
principles? Is there any reason why the inventor’s patent should 
cover broader ground? It would be difficult to discover anything in 
the act of Congress which would justify this distinction. The speci- 
fication of this patentee describes his invention or discovery, and the 
manner and process of constructing and using it; and his patent, like 
the inventions in the other arts above mentioned, covers nothing 
more.” : 

‘¢ He must describe the manner or process, as above mentioned, and 
the end it accomplishes. And anyone may lawfully accomplish the 
same end, without infringing the patent if he uses means substantially 
different from those described.” 

The appellants submit that all that Bell invented or discovered, so 
far as concerns his ’76 patent, was that condensations or rarefactions 
of sound-waves could be utilized, substantially as described in his 
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patent, to vary the energy of the magnet, and that these variations of 
magnetic energy would induce electric currents, one current for each 
condensation, and one for each rarefaction, and otherwise correspond- 
ing to the rarefactions and condensations of the sound-waves ; that 
such currents could be transmitted through a distant coil, and thereby 
be converted into magnetic energy like the first, and that this second 
varying magnetic energy would produce sound-waves like the first. 

This is both invention and discovery, for he invented means or 
apparatus, and he discovered that the energy of the sound-waves 
would in fact, be sufficient, when converted into magnetic energy to 
induce vibrating currents sufficient to generate new magnetic energy, 
which was sufficient to cause a second set of sound-waves like the 
first. 

His invention or discovery is the transfer to a magnet by the energy 
of sound-waves of magnetic vibrations like those which a sound has 
produced in the air, the production thereby of vibrating currents 
whose vibrations are like those which a sound has produced in the 
air, transmitting them to a receiving instrument, and producing by 
them another set of magnetic vibrations like those which a sound has 
produced in the air, and by that second set of vibrations producing 
sound-waves like the first. 

Bell discovered that articulate sounds could be transmitted by un- 
dulatory vibrations of magnetism converted into electrical currents, 
when those currents were converted again into magnetism; and 
invented the art or process of transmitting such sounds by means 
of (1) such magnetic vibrations, (2) such -electric vibrations, (3) 
such second set of magnetic vibrations. 

“The method of transmitting vocal or other sounds telegraphically 
as herein described, by causing electrical undulations, similar in form 
to the vibrations of the air, accompanying the said vocal or other 
sounds, substantially as set forth,” must mean, it 1s submitted, the 
method described in the patent and which is practiced, when Fig. 7 
is used, that is, the method w hich consists essentially in (1) sound; 
(2) magnetism; (3) currents; (4) magnetism; (8) sound; first, 


because Bell never invented or discovered any other method; and.- 


second, because there is no hint or suggestion of any other method 
anywhere in his °76 patent; for all the apparatus and all the methods 
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described in the patent, except only Fig. 7, and the method practiced 
when that apparatus is used, begin with mechanical energy, that is, 
vibrating a reed with a blast of air or by a blow or a fiddle-bow, in 
the common and familiar way of vibrating a reed. That is, the other 
method is first mechanical energy, and not the energy of sound- 
waves; second, magnetic energy and so on, this method being radi- 
cally different from the method in the 5th claim, because it is not a 
method of utilizing the energy of sound-waves, but a method of utiliz- 
ing the energy applied by the blast of air, or the blow, or the fiddle- 
bow. 


THE COMMERCIAL TELEPHONE. 


It turns out that the Bell method ( (1), sound; (2), magnet; (5), 
currents ; (4), magnet; (5), sound,) is of comparatively small commer- 
vial value, because of the weakness of the currents. A very 
much better method is now in general use. That method may, for 
brevity, be called the Reis—Bell method, without intending in any 
way, of course, to admit that Bell had anything to do with inventing 
it, but simply because some of its steps are the same as the Bell 
method, and some the same as the Reis method, and, more especially, 
because while one of its main features is a servile copy of the Reis 
apparatus, it has been put into use mainly by the Bell company. 

In this Reis-Bell method, the sound-waves act upon the diaphragm 
of a transmitter which does not differ from the Reis transmitter, 
except as a well-made sewing machine, for example, differs from an 
ill-made sewing machine of the same style; thereby the energy of the 
sound-waves causes variations in the current flowing through a circuit, 
which is an exact copy of the Reis circuit, except that one of the elec- 
trodes is carbon instead of platinum, and except, also, that the circuit is 
only a few feet in length; and these variations of current caused by 
the energy of the sound-waves produce magnetic variations in the core 
of a coil of wire which forms part of the Reis circuit, which core 
and coil are copied exactly from Reis. 

The varying magnetism of the Reis core is utilized, as in the Bell 
method, so that the Reis-Bell method is, 1st, sound; 2d, current; 3d, 
magnet; 4th, currents; Sth, magnet; 6th, sound. 
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patent, to vary the energy of the magnet, and that these variations of 
magnetic energy would induce electric currents, one current for each 
condensation, and one for each rarefaction, and otherwise correspond- 
ing to the rarefactions and condensations of the sound-waves; that 
such currents could be transmitted through a distant coil, and thereby 
be converted into magnetic energy like the first, and that this second 
varying magnetic energy would produce sound-waves like the first. 

This is both invention and discovery, for he invented means or 
apparatus, and he discovered that the energy of the sound-waves 
would in fact, be sufficient, when converted into magnetic energy to 
induce vibrating currents sufficient to generate new magnetic energy, 
which was sufficient to cause a second set of sound-waves like the 
first. 

His invention or discovery is the transfer to a magnet by the energy 
of sound-waves of magnetic vibrations like those which a sound has 
produced in the air, the production thereby of vibrating currents 
whose vibrations are like those which a sound has produced in the 
air, transmitting them to a receiving instrument, and producing by 
them another set of magnetic vibrations like those which a sound has 
produced in the air, and by that second set of vibrations producing 
sound-waves like the first. 

Bell discovered that articulate sounds could be transmitted by un- 
dulatory vibrations of magnetism converted into electrical currents, 
when those currents were converted again into magnetism; and 
invented the art or process of transmitting such sounds by means 
of (1) such magnetic vibrations, (2) such -electric vibrations, (3) 
such second set of magnetic vibrations. 

“The method of transmitting vocal or other sounds telegraphically 
as herein described, by causing electrical undulations, similar in form 
to the vibrations of the air, accompanying the said vocal or other 
sounds, substantially as set forth,” must mean, it is submitted, the 
method described in the patent and which is practiced, when Fig. 7 
is used, that is, the method which consists essentially in (1) sound; 
(2) magnetism; (3) currents; (4) magnetism; (8) sound; first, 


because Bell never invented or discovered any other method; and. 


second, because there is no hint or suggestion of any other method 
anywhere in his ’76 patent; for all the apparatus and all the methods 
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described in the patent, except only Fig. 7, and the method practiced 
when that apparatus is used, begin with mechanical energy, that is, 
vibrating a reed with a blast of air or by a blow or a fiddle-bow, in 
the common and familiar way of vibrating areed. That is, the other 
method is first mechanical energy, and not the energy of sound- 
waves; second, magnetic energy and so on, this method being radi- 
cally different from the method in the 5th claim, because it is not a 
method of utilizing the energy of sound-waves, but a method of utiliz- 
ing the energy applied by the blast of air, or the blow, or the fiddle- 
bow. 


THE COMMERCIAL TELEPHONE. 


It turns out that the Bell method ( (1), sound; (2), magnet; (3), 
currents ; (4), magnet; (9), sound,) is of comparatively small commer- 
cial value, because of the weakness of the currents. oo very 
much better method is now in general use. ‘That method may, for 
brevity, be called the Reis—Bell method, without intending in any 
way, of course, to admit that Bell had anything to do with inventing 
it, but simply because some of its steps are the same as the Bell 
method, and some the same as the Reis method, and, more especially, 
because while one of its main features is a servile copy of the Reis 
apparatus, it has been put into use mainly by the Bell company. 

In this Reis-Bell method, the sound-waves act upon the diaphragm 
of a transmitter which does not differ from the Reis transmitter, 
except as a well-made sewing machine, for example, differs from an 
ill-made sewing machine of the same style; thereby the energy of the 
sound-waves causes variations in the current flowing through a circuit, 
which is an exact copy of the Reis circuit, except that one of the elec- 
trodes is carbon instead of platinum, and except, also, that the circuit is 
only a few feet in length; and these variations of current caused by 
the energy of the sound-waves produce magnetic variations in the core 
of a coil of wire which forms part of the Reis circuit, which core 
and coil are copied exactly from Reis. 

The varying magnetism of the Reis core is utilized, as in the Bell 
method, so that the Reis-Bell method is, 1st, sound ; 2d, current; 3d, 
magnet; 4th, currents; 5th, magnet; 6th, sound. 
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The very great advantage of this method is that the magnetic 
variations in the Reis core can be made many times stronger than is 
possible when the energy of sound-waves is converted directly into 
magnetic variations as in the Bell method. Hence, the variations of 
strength of the currents generated by the varying magnetism of the 
Reis core is many times greater than is possible with the Bell method; 
and hence, the apparatus is many times more efficient than the Bell 
apparatus. 

This method and apparatus is here adverted to in order that the 
commercial telephone now in such general and common use may not be 
confounded with the telephone described in Bell’s patent in suit. 


INFRINGEMENT. 


The transmitting apparatus used by the appellants is the Reis 
transmitter, and the Reis circuit, and the Reis coil and core, except 
that the Reis circuit is very much shortened, and the electrodes are 
carbon, and not platinum. 

The pressure of the upper electrode upon the lower one is also 
seven or eight times more than in the Reis, and the inertia resistance 
seven or eight times more than in the Reis. That is, sounds 
loud enough to break contact in Reis are not loud enough 
to do that in the appellants’ transmitter. but it is submitted that 
these changes are mere changes in details of construction, and that 
the Reis apparatus taken as a whole, that is, transmitter, line and 
receiver, does not differ from the primary circuit of appellants’ appa- 
ratus, except as an ill-made machine differs from a well-made one.., 

The method used in the Reis portion of the Dolbear apparatus is 
precisely that method which any skilled person must necessarily 
become cognizant of from a study of the Reis apparatus, when acted 
upon by vocal or other sounds, not loud enough to break the circuit; 
and it is submitted confidently that the appellants do not infringe 
because of the use of this shortened Reis apparatus. 

The coil and its core of the Reis circuit, as used in the defendants’ 
apparatus, operate precisely as do the like parts in the Reis apparatus, 
with one exception, viz.: that the variations of magnetic energy in- 
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duced in the core by the flowing of the varying current spirally 
around the core are converted into electric variations of a kind wholly 
unknown until they were discovered by Dolbear. These electric 
variations of Dolbear are produced by variations of magnetic energy 
in the core of a secondary coil, and, inasmuch as secondary coils 
containing a core whose magnetism is varied are old and well known, 
it is clear that, speaking generally, the Dolbear variations are like the 
variations in other secondary coils; but there are, nevertheless, such 
marked and striking differences as make them radically new, and 
entitle them to rank as an invention second to none in question in 
this case. 

In Fig. 7 of Bell’s patent the coil of wire marked 4, has one of its 
ends connected to the earth, E, and its other end is connected by the 
line wire to one end of the coil jf, the other end of the coil f being 
also connected to the earth at g. This makes a closed circuit, so that 
any electrical current generated in the coils of 4 is neutralized instan- 
taneously by the flow of the current in one direction or the other 
throughout the circuit. 

The electric tension, pressure or head is necessarily small in all 
telephones using a closed circuit, for two reasons: 

Ist. The circuit is closed, and, therefore, the current of electricity 
can flow from the positive to the negative pole of the coil, and the 
pressure thereby be neutralized. 

2d. ‘The coils proper for use in this form of telephone are com- 
paratively small. 

The Dolbear secondary coil forms no part of a circuit, and, in this 
particular, is radically unlike Bell’s Fig. 7, and the secondary coil iof 
the commercial telephone. The fact that the Dolbear line wire is 
always open or broken, and never closed, prevents the flow of any 
current through any part of the receiver, and for this reason the elec- 
tric tension, pressure, or head is at the maximum positive or negative. 

In the opinion of the Circuit Court, delivered by Mr. Justice Gray 
are these words: 

“ Dolbear likewise uses an electro-magnet in the transmitter; and 
both his method and his apparatus, as is admitted in his own affida- 
vit, are substantially like Bell’s, until he comes to the receiver. ”’ 
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It is submitted that this is a mis-apprehension ; and it is also sub- 
mitted that both Dolbear’s method and apparatus are substantially 
unlike Bell’s in all particulars. 

It is contended that his method and apparatus are substantially 
like Reis’s method and apparatus, except as to the secondary coil, the 
line wire, and the receiver, and also that the Dolbear secondary coil, 
line wire and receiver are radically unlike anything in Bell’s ’76 
patent, and radically unlike anything in any other telephone, and 
radically new with Dolbear. 

But, owing to the fact that in the commercial telephone, called the 
Reis-Bell telephone above, there is a secondary coil connected at one 
end to the line wire, it seems, at first glance, that the Dolbear sec- 
ondary coil and its core, connected in the same way to the line-wire 
is substantially like the secondary core, its coil and the line of the 
commercial telephone. 

The appellants, therefore, earnestly urge this proposition : — 

That a secondary coil, one end of which is connected to a wire, 
which wire is insulated, and has its free end enlarged, or, what is the 
same thing, electrically connected to an insulated plate, or disk, is 
radically unlike a secondary coil and its core forming a part of a 
closed circuit. 

When the magnetic energy of the core of the coil varies, electric 
energy is induced in the coil. That is, one end of the coil is charged 
positively, and the other negatively. 

The electric pressure, tension, or head, depends — 

1st. Upon the intensity of the variation of the magnetic energy 
of the core. | 

2d. Upon the number and arrangement of the convolutions about 
the core. | 

3d. Upon the external electrical resistance between the positive 
and negative ends of the coil. 

The greater the variation of magnetic energy, the greater the num- 
ber and better the arrangement of the convolutions, and the greater 
the external resistance between the positive and negative ends of the 


secondary coil, the greater will be the electric tension, pressure or 
head ; and where the external resistance between the positive and 
negative ends of the coil is infinite, as it is in Dolbear’s secondary 
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coil, the maximum pressure possible is produced ; whereas, in Fig. 7 
of the Bell patent, and in the commercial telephone of the Bell Com- 
pany the resistance of the line and the helix of the receiver is slight 
and must be slight, and, therefore, the electric tension, pressure or 
head never approaches the maximum. 

Moreover, the secondary coils, best adapted for use in the Bell 
Commercial Telephone, are useless with the Dolbear receiver, for the 
reason that the number of convolutions in the secondary coil are far 
too few to produce anything like the electric tension, pressure or 
head essential to operate the Dolbear receiver. 

To illustrate the radical difference between the Dolbear coil, line 
and receiver, and the coil, line and receiver of the Bell 1876 patent, 
or the coil, line and receiver of the commervial telephone, suppose a 
cylinder with a piston which normally stands midway in the cylinder. 


Suppose a small pipe leading from one end of the cylinder to extend 


to and be connected air-tight with a helical pipe surrounding a rod, 
and that the other end of this helical pipe be connected air-tight 
with a pipe which extends to the other end of the cylinder, so that 
whenever the piston in the cylinder is moved in one direction, a cur- 
rent of air flows out of one end of the cylinder through the line pipe 
and through the helical pipe back into the other end of the cylinder. 

This is exactly analogous to the current through the Bell line and 
receiver in one direction. 

When the piston is moved in the other direction, the air flows in 
the opposite direction through the line pipes and the helical pipe, and 
this is analogous to the flow of the current in the Bell line in the 
other direction. That is to say, every motion of the piston in one 
direction causes a current through the helical pipe and the line pipes 
in one direction, and every motion of the piston in the other direction 
causes a current through the helical pipe and the line pipes in the 
other direction, just as every increase in magnetic energy causes a 
current to flow through the helix of Bell’s receiver and the line wires 
in one direction, and every decrease of magnetic energy causes a cur- 
rent to flow through that helix and those line wires in the other 
direction. Moreover, the number of to and fro motions of the pis- 
ton corresponds exactly with the number of currents, and the ampli- 
tude of the motion of the piston corresponds with the amplitude of 


the currents. 
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If a rod be assumed to be present in the helical pipe, and it also 
be assumed that some form of energy be set up in this rod by the 
variations in the current of air flowing through the helical pipe, the 
analogy will be practically complete. 

The Dolbear secondary coil, line and receiver cannot be so well 
shown by this analogy, because of its radical difference from the Bell 
coil, line and receiver. But, to carry the analogy as far as possible, 
suppose the same cylinder and the same p:pes leading, one from one 
end, and the other from the other end of the cylinder, but take away 
the helical pipe, and close the free end of the pipe from the upper 
end of the cylinder, and the free end of the pipe from the lower end 
of the cylinder by caps like the nozzles of a watering pot, except 
that they have no perforations. 

The whole system is filled with air, as before, and all the air is 
under a normal tension, as before, until motion is given to the piston 
in the cylinder; but when the piston moves in the system analogous to 
Dolbear’s system, then a certain sort of air current is set up in the 
system which is closely analogous to the charging current in the Dol- 
bear system. ‘That is there is no flow of a current of air through 
the line pipe and through the receiver, because the line pipe and the 
cap, which constitute one member of the receiver, are air-tight, but 
simply an increase of pressure in the upper part of the cylinder, and 
in the line pipe and its cap connected with the upper part of the 
cylinder, and a decrease of pressure in the lower part of the cylinder 
and in the line pipe and its cap connected with the lower part of the 


cylinder. If the piston be moved a certain distance in a certain time 


in the apparatus analogous to Bell’s, a certain current will flow; but 
the difference between the pressure in the upper part and the lower 
part of the cylinder will be simply enough to make that current flow 
in that time ; while, if the piston be moved the same distance in the same 
time in the apparatus analogous to Dolbear’s, the current will not be, 
in truth, what is commonly called a current, but simply that motion 
of the air particles necessary to make a uniformly increased air pres- 
sure throughout the upper part of the cylinder and the pipe and its 
cap connected with the upper part of the cylinder, and a uniformly 
decreased air pressure in the lower part of the cylinder, and the 
pipe and its cap connected with it. 
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A motion of the piston through a certain space in a certain time 
will give a certain current of air in the Bell, and a condensation in 
one part and a rarefaction in the other part of the cylinder just suff- 
cient to make that current. If the piston be moved twice that dis- 
tance in the same time, the current’s strength will be double, and the 
(lifference between the condensation and raretaction will be increased 
enough to double the current. 

Moreover, on the very instant the piston starts to move, and begins 
to condense the air in one end of the cylinder, and to rarefy 
the air in the other end of the cylinder, the current of air flows 
throughout the line-pipes and the helical pipe by which the line-pipes 
are connected, out of one end of the cylinder and into the other end 
of the cylinder, thereby preventing any marked condensation or rare- 
faction of the air in either end of the cylinder; but in the Dolbear 
a movement of. the piston through a certain distance in a certain 
time condenses all the air in one part of the cylinder and in the pipe 


and cap connected with that part, and rarefies all the air in the other 
part of the cylinder and in the pipe and cap counected with that 


part. 

The pressure is increased a certain amount in one part, and décreased 
a certain amount in the other, and both the increase and decrease are 
the maximum possible from that amount of motion of the piston. 
In Bell, differences of pressure are used for one single purpose, viz: 
to establish the flow of currents, and the difference in pressures can 
never exceed that difference which is sufficient to make that flow ; 
while, in Dolbear, the difference between the high and low pressures 
has no such function, because there is no flow from the high pressure 
end to the low pressure end of the cylinder. 

The radical difference between the two is that one is a contrivance 
to prevent pressure by causing the current, and the other a contri- 
vance to cause pressure by preventing the current. 

In these supposed apparatuses the pistons, cylinders and line-pipes are 
supposed to be fac similes; but it is, nevertheless, contended that, 
owing to the presence of a helical pipe making a continuous passage 
for the air from one end of the cylinder to the other in the Bell, and 
owing to the absence of any such passage in the Dolbear, the two 
apparatuses are radically different throughout; for the line pipes and 
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the helical pipe in the Bell are mere conduits connecting one end of 
cylinder with the other end in the Bell; whereas, one end of the cyl- 
inder and its line pipe and cap constitutes an air chamber in Dolbear, 
and the other end of the cylinder and its line pipe and cap consti- 
tutes another air chamber in Dolbear, neither of which air chambers, 
or any equivalent for either, is found in Bell, nor is there in Dolbear 


any equivalent for the conduit of Bell. 

To state the same thing in terms more applicable to this case, Bell 
shows a generator capable of developing an electric condensation at 
one end, and an electric rarefaction at the other end; but these two 
ends are connected by an electrical conduit which prevents that elec- 
tric condensation or rarefaction rising to anywhere near its maximum 
because of the electric current which starts to flow through the con- 
duit on the instant that any electric condensation or rarefaction 
commences. Moreover, the electric generators always used with, and 
best adapted for, the line of a commercial telephone are not adapted, 
even when used solely to produce electric condensations and rarefac- 
tions to produce over a few hundred positive or negative units of 
electrical pressure, calied “ volts.” 

In the Dolbear apparatus the generator is capable of developing 
electrical condensations and rarefactions measured by thousands, 
instead of hundreds, and there is no electrical conduit joining the 
ends of the generator, so that the electrical condensation at one end 
of the generator, and throughout the line and plate connected 
with that end, rises to the maximum, and the electrical rarefaction at 
the other end of the generator, and throughout the line and plate 
connected with that end, falls to a minimum. 

In Dolbear there is an electrical chamber of high pressure, and:-an 
electrical chamber of low pressure, and the line wire and the plate or 
diaphragm electrically connected with it always forms a part of one 
of these chambers, and never performs the fuvction of the line wire 
and helix of the Bell line and receiver; that is, never serves as a con- 
duit connecting the high pressure chamber of the generator with the 
low pressure chamber of the generator; nor does the line wire and 
its plate or diaphragm perform any function at all like the function 
performed by the line wire and helix of the Bell receiver. Moreover 
no one knew, until taught by Dolbear, that the electric pressure 
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chamber, made up of the line wire and plate of his receiver could 
perform the function which it performs in his apparatus. 

In addition to all this, it is incapabie of dispute that Dolbear is 
the first who ever made any practical application of static electricity, 
that is, who ever used electric tension, pressure or head, practically, 
for any purpose whatever, except only in the familiar way, to cause 
a current through an electrical conduit. 

The following is a summary of Prof. Dolbear’s affidavit, on motion 
for an interlocutory injunction in this case, pp. 199 to 213:— 

“ Klectricity is a physical condition of matter which is capable of 
manifesting itself in two ways: first, by attracting neighboring bodies; 
secondly, by distributing itself with great velocity throughout some 
substances.” 

A familiar way of using electricity was, years before 1876, to cause 
it to flow as a current and convert it into magnetism, as shown in 
Bell’s patent. 

“TI feel sure that Mr. Bell did not know, nor did any one know, 
that electricity not converted into magnetism, but static and acting 
by its potential energy, could be used to produce such vibrations of 
a diaphragm, or indeed any continuous vibration at all. 

«“ This is a discovery of my own, made since Bell’s patent, and 


upon which my method of telegraphing speech is based.” 
He considers that his method and Bell’s are “substantially differ- 


ent, because the electrical variations in the two cases are wholly 
different in character, those used by me being static or potential vari- 
ations, which were not known or supposed to be available as an agent 
for inducing vibrations of a diaphragm, and which, when used for 
that purpose, do so in an essentially and radically different manner 
from that in which the electrical variations act which are employed 
by Mr. Bell. His electrical variations are in an electrical current. 

“I do not convert my static electric variations into magnetic 
variations, because they are static and not dynamic. I use them 
directly and without change, to effect the vibration of the receiving dia- 
phragm. The possibility of so using static electrical variations, or 
variations of electrical potential, was not known until I discovered it. 

“The two methods of telegraphing speech are, I truly believe, 
essentially and radically different, based upon different electrical laws; 
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based, in my case, upon an original discovery of a capacity or power 
of eleccricity not previously known or believed to exist, i. e., the 
power of electricity acting through its static or potential form to 
attract, according to variations of its electrical potential, a body elec- 
trified to a different potential, and to thus produce sonorous vibra- 
tions.” 

He then considers the Bell method under several different assump- 
tions. First, he assumes that the Bell method “ consists in (1) con- 
verting the energy of the sound-waves into magnetic variations; (2) 
converting these magnetic variations into electric variations; (3) 
reconverting these electric variations into magnetic variations; and (4) 
reconverting these last magnetic variations into new sound-waves,” 
and testifies that this is the method described in the Bell ’76 patent 
as he understands it. 

“T use the energy of sound-waves to control the electricity in 
a circuit, instead of converting that energy into magnetic variations, 
as Bell does; and this difference is very important practically, for the 
reason that all the magnetic energy Bell can get can never exceed, 
and practically must fall much short of the energy of the sound- 
waves, which is itself necessarily weak; while in this part of my 
method (which is not mine but borrowed from Reis) the electric 
energy has no relation to the energy of the sound-waves, but the 
electric energy used is very many times greater than the energy of 
the sound-waves; and this because the energy of the sound-waves 
is not converted into another form of energy, as in Bell’s method, 
but is employed solely to regulate the supply of electric energy ; the 
difference being much the same as between turning a wheel by hand 
thereby converting muscular power into motion, and moving water- 
gates by hand, thereby giving motion to the wheel. ‘This electric 


energy I convert into magnetic variations, but it 1s the fact that any 


magnetic variations which can be practically obtained by converting 
the energy of sound-waves is wholly inoperative in my system; for 
my receiver will not work practically, if at all, with a magneto-trans- 
mitter. But even assuming that I do convert sound-waves into mag- 
netic variations, and therefore must be held to employ the first step 
in Bell’s method, how is it as to the second step? It is true in some 
sense that I convert these magnetic variations into electric variations ; 
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but it is the fact that the electric variations utilized in my method are 
radically different from those used in Bell’s method. In Bell’s 
method variations in current strength are essential, while in my 
method the electric variations are static. I use magnetic variations 
solely to obtain great variations in potential or charge, not to obtain 
variations in current strength. In Bell’s method the greater the vari- 
ation in current strength, the better the result ; in my method current 
variations are not utilized. 

“The ends of the secondary coil, when the coil is electrified, will 
attract each other, and the force of that attraction will vary directly 
as the electric tension or potential varies, other things being equal. 

‘¢ Enlarging the surface of either one of the ends will very greatly 
increase its attractive force, the increase in force being directly as the 
increase in surface, supposing the tension to be the same until the 
terminal receives its maximum charge. 

“Tt is this quality of electric variations, viz., variations in electric 
tension or electric pressure or charge, into which the energy of the 
magnetic variations is converted in my method, while in Bell’s method 
the energy of the magnetic variations is converted into vibratory cur- 
reuts. The difference between us in this respect is almost precisely ° 
the same as the difference between the energy of a varying current 
of water and the energy of a varying head of water. It is impossible 
to apply the electric energy active in Bell’s method to work my 
receiver, and impossible to apply the electric energy active in my 
method to work Bell’s receiver: and this to my mind emphasizes the 
difference I am now dealing with, which is, that although it is true 
in asense that we both convert the energy of magnetic variations into 
electric energy, yet it is clear to all skilled in this art that the electric 
energy into which I convert the energy of the magnetic variations is 
a wholly different electric energy from that into which Bell converts 
the energy of magnetic variations; at least as different as the kinetic 
energy of a given number of cubic feet of water flowing from one 
point to a lower one in a given time is different from the potential 
energy of a column of water with no outlet, and so different that all 
will agree that it is physically impossible to utilize the potential 
energy of electric variations in Bell’s method and equally impossible 


to utilize the kinetic energy of electric variations in my method. 
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“The above considerations of the second step of Bell’s method 
applies in a measure to the third step which in Bell’s method consists 
in converting the energy of electric variations into magnetic varia- 
tions. 

“ This I omit wholly. I convert the potential energy of my elec- 
tric variations directly into motion, while Bell converts the kinetic 
energy of his electric vuriations, first into magnetic energy, and that 
into motion. This part of my method, viz., the direct conversion of 
the potential energy of electric variations into sound-waves of all 
characters is, so far as I know or have any reason to believe, a new 
discovery. 

“Taking the above view of Bell’s method, his apparatus is in 
essence two magnets, two armatures, two coils and a conductor cir- 
euit of which both coils form a part. My apparatus, as most com 
monly used, consists of a primary circuit, containing a transmitter, a 
battery and a primary coil, a magnet within the primary coil, and also 
within a secondary coil, with the terminals of the secondary coil 
enlarged and opposed. It is obvious, therefore, that my apparatus 
lacks the magnet and its coil and armature which are in Bell’s 
receiver. It is also the fact that the construction and operation of 
the coil and magnet which I use differ widely from the transmitting 
coil and magnet of Bell’s apparatus, because my secondary coil must 
be of very high resistance, say upwards of 2,000 ohms (and _ better 
5,000 than 2,000) to produce a sufficiently high charge in the secon- 
dary coil, while the transmitting coil of Bell’s apparatus has in prac- 
tice only a slight resistance, say about 150 ohms and is inoperative 
with my receiver, although especially adapted for Bell’s receiver, 
because Bell’s receiver works to the best advantage when the trans- 


mitting coil is such as to produce that current best adapted for the 


coil and core of the receiver; anything in excess is not only wasted, 
but hurtful. The resistance of the transmitting coil is an example 
of internal resistance, while that of the receiving coil is external resis- 
tance, and it is perfectly ‘well known that for the maximum effect 
the internal and external resistance should be equal.” 

He next considers Bell’s method as consisting “in (1) regulating a 
continuous voltaic current by the energy of the air waves; (2) con- 
verting the energy of this regulated current into magnetic variations, 
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and so on as before. His apparatus, in this point of view, will consist 
of a primary circuit containing a transmitter, a battery, and a primary 
coil substituted for the transmitting armature of his apparatus as at 
first considered. 

“ Taking this view of Bell’s method and apparatus, my method and 
apparatus, is the same in substance so far as concerns the primary 
circuit, with a transmitter, battery and primary coil in it, as the like 
parts of the assumed Bell method and apparatus. But all that I have 
said as to the vastly different electric variations in the secondary coil, 
and the wholly different method of utilizing them, remains, of course, 
equally applicable here.” 

He next considers Bell’s method as consisting “in (1) regulating a 
continuous voltaic current by the energy of the air wave; (2) con- 
verting the energy of this regulated current into magnetic variations ; 
and (8) converting these magnetic variations into sound-waves, or 
precisely what can be learned by any student of the Reis apparatus. 
His apparatus, in this view, will consist of a line conductor circuit, 
containing a transmitter, a battery and a coil, a magnet in this coil, 
and an armature controlled by it. In this view, I have a conductor 
circuit, a battery and a coil, with a magnet in the coil, but lack the 
armature, and also lack any equivalent or known substitute for the 
armature. And my method, while the same as the assumed Bell 
method, so far as concerns regulating a voltaic current by the energy 
of tke air-waves, and converting the energy of this regulated current 
into magnetic variations, is yet wholly difterent in all other respects from 
the assumed Bell method ; for magnetic variations are wholly inopera- 
tive upon my receiver until they are converted into electro-static 
variations which I have fully described. Moreover, the electric varia- 
tions utilized by me and which I have no doubt are wholly new with 
me, are widely different from any electric variations in the assumed 
Bell method and apparatus, as I have above fully explained.” 

Mr. Frank L. Pope states in his affidavit: ‘The method of trans- 
mitting vocal or other sounds over a telegraph line which is employed 
by Dolbear,’ resembles that described in the patent of Bell, in so far 
as the process of producing variations in the magnetic condition of 
the iron core of the inducing magnet at the transmitting station is 
concerned. ‘That is to say, these variations of magnetic energy are 
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controlled by and are correlative with the vibrations of air-particles 
which are there taken up by the diaphragm or other body. But here 
the resemblance ends. ‘The process of transferring this action by 
means of electricity to the receiving station, and of causing at that 
point the vibration of a resonant plate whereby the sounds are repro- 
duced, is radically different.” 

Dolbear’s “is a new way of using electricity as a means of trans- 


mitting sound.” | 
“JT do not find” Dolbear’s method “described, indicated or sug- 


gested in any manner in the specification of Mr. Bell’s patent.” 

“It is a method or process of using electricity to produce sound 
vibrations which was not only not known at the date of the Bell 
patent, but which nothing that was known tended, in my judgment, 
to suggest, but rather to exclude.” 

Dolbear “uses the transmitting circuit to produce a variation of 
electric potential, and therefore, though the first element of the 
apparatus of Dolbear may be identical in appearance with the first 
element of Bell’s,” [the secondary coil] ‘still the first step in Dolbear’s 
process is radically different from the first step in Bell’s process; all 
subsequent steps in the two processes being also radically different as 
heretofore explained.” 

In considering the affidavits on behalf of the defendants, on motion 
for interlocutory injunction in the court below, it is important to bear 
in mind that the defence on that motion was simply non-infringement 
even if the Bell patent should be construed to cover all of the three 
methods; that is, the Reis method (1) sound; (2) current; (8) mag- 
net; (4) sour.d; or the Bell method; that is, (1) sound; (2) magnet; 
(3) currents; (4) magnet; (5) sound; or the Reis-Bell method ; that 
is, (1) sound; (2) current; (38) magnet; (4) currents; (95) magnet ; 
(6) sound. 

Prof. Dolbear in his deposition in this case, pp. 341 et seq., fully and 
clearly explains all the phenomena involved. After describing the 
Bell method, in answer to int. 17, p. 347, as (1) sound; (2) magnet; 
(3) currents; (4) magnet; (5) sound, he says, in answer to int. 18, 
p. 348: : 

‘T believe this method was invented by Prof. Bell. It was a new 
method and of the very highest importance as compared with any 
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other methods for the transmission of sounds, for it was available in 
positions and under conditions where the use of the string telephone was 
impracticable, and it overcame the difficulties which had been met 
in the Reis system in a highly ingenious and effective manner, and 
rendered the transmission of speech possible on a commercial scale, 
and therefore it was a method of the highest degree of importance.” 

In answer to the 22d int., pp. 349, 350, he compares the Reis 
method, that is, (1) sound; (2) current; (38) magnet; (4) sound, 
with the Bell method, that is, (1) sound; (2) magnet; (3) currents; 
(4) magnet; (5) sound, and shows the very great superiority of the 
Bell method. 

In answers 25 to 26, pp. 300, 352, he explains the Wright method 
which is not a method for transmitting vocal or like sounds, but only 
to produce sounds which resemble in pitch the sounds acting upon 
the transmitter. That is, the Wright method is (1) sound; (2) cur- 
rent; (3) magnet; (4) jumping currents; (5) sound, the last sound 
having no other resemblance to the first than rate per second, or pitch. 

On p. 352 he describes the Reis-Dolbear method, that is, (1) sound ; 
(2) current; (38) magnet (as in Reis); (4) tension; (5) sound. 

On pp. 353: to 355 he describes the difference between static and, 
dynamic electricity, or between electric currents and electric tension, 
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pressure, or head. 

On pp. 356 to 373 he states the substantial likenesses and differ- 
ences between the Bell method and the Dolbear method. 

It is submitted that these answers are remarkable for clearness and 


absolute fairness. 


SUMMARY. 


It is contended on behalf of the appellants : 


I. That the Bell patent of 1876 describes and claims but one meth- 
od of transmitting vocal and other sounds, which method is: (1) con- 
vert the energy of sound-waves into (2) magnetic energy; convert 
that into (8) vibratory currents of electricity ;- convert those into 
(4) magnetic energy; and with that cause (5) sound-waves; or 
briefly, (1) sound ; (2) magnet; (3) currents; (4) magnet; (5) sound. 
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II. That Bell never invented, so far as appears froin the record, 
any other method of transmitting vocal or like sounds. 


III. That there is no hint or suggestion in Bell’s patent of 1876 as 
to the employment of sound waves to vary an electric current (Int. 
19, p. 848), nor any hint or suggestion that a current of unvarying po- 
larity can be made capable of use to transmit vucal or like sounds; 
but, on the contrary, that Bellin his ‘76 patent takes the utmost 
pains to teach (what he, in fact, discovered ) that, in order to produce 
currents in a closed circuit, like in form to sound-waves, the currents 
must be alternately negative and positive; that is, to and fro currents, 
so as thereby to copy the to and fro motions of the air particles con- 


stituting the sound waves. 


IV. That Bell’s apparatus is, in essence, (1) magnet; (2) coil; 
(3) closed circuit; (4) coil; (5) magnet, one magnet being supplied 
with the proper devices for causing the energy of sound-waves to 
vary the energy of the magnet, and the other magnet being supplied 
with the proper devices to cause its varying energy to produce sound- 


Waves. 


V. That Bell’s patent of ’76 does not cover either the Reis method 
or the Reis apparatus, but that the Reis method (that is, (1) sound, 
(2) current; (8) magnet; (4) sound) and the Reis apparatus (that 
is, (1) a battery; (2) its circuit; (8) a transmitter diaphragm, and 
the electrodes governed by it; (4) a helix; (5) its magnet) are both 
public property: Ist, because of the printed publications, so fully 
describing that apparatus, that the Reis method will necessarily be- 
come familiar to any skilled person carefully studying the operation 
of that apparatus; and 2d, because Mr. Bell carefully refrained from 
putting a single word in the specification of either of his patents 
which tended to show that the Reis current of unvarying polarity, 
but varying only in strength, was capable of being made,similar in 
form to alr-waves accompanying vocal or like sounds, and, by the 
very strongest implication, asserted in the “76 patent that rapidly 


varying polarity was essential in order that the to and fro motions of 


the air particles of a sound-wave should be copied. 
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VI. That the battery, primary circuit, transmitter-diaphragm, its 
electrodes, and the helix and magnet in the primary or transmitter 
circuit of the defendant’s apparatus do not involve the method 
described and claimed in Bell’s ’76 patent, nor is the apparatus sub- 
stantially the same as any apparatus described and claimed in Bell’s 
76 patent, but that this transmitter circuit and its parts are copied 


directly from Reis. 


Vil. That the Dolbear secondary coil, line and receiver is radically 
unlike anything described or suggested in Bell’s "76 patent, and that 
the Dolbear method involved in its use with the Reis apparatus as a 
transmitter is radically unlike any method described or suggested 
in Bell’s ’76 patent, and is also radically unlike any method of utiliz- 
ing electricity ever known before Dolbear discovered his method 


and apparatus. 


VIII. That the fact that in both the commercial telephone and the 
Dolbear telephone the Reis apparatus is used as a transmitter circuit 
in connection with a secondary coil which forms part of the line wire, 
although, at first sight, it may seem to make the Dolbear telephone 
substantially ike the Bell commercial telephone in one important par- 
ticular, yet it cannot have any weight whatever in view of the radical 
difference between the secondary coil aud line of the Dolbear tele- 
phone and the secondary coil and line of the Bell commercial tele- 
phone, or the transmitting coil and line of Fig. 7 of Bell’s patent; 
that is to say, Dolbear’s secondary coil must be a generator of 
enormous electro-motive force, or electric tension, pressure, or head, 
while the generator of the Bell produces relatively trifling electro- 
motive force or tension, pressure, or head ; an electrical conduit joining 
the positive and negative poles, is essential to Bell, and fatal to Dol- 
bear, and Dolbear’s line and its connected plate, is charged to a 
very high potential, tension, pressure or head, alternately positive and 
negative, and there are no currents, properly speaking, in the 
Dolbear line, but only such flow as is necessary to charge the line 
and the plate or disk conneeted with it. 


IX. That wholly disregarding Reis, aud assuming that Bell 
is the first in the field, yet the Dolbear method and apparatus is sub- 
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stantially unlike any method or apparatus described or claimed in the 
Bell patent of ’76, for the reason that Dolbear does not utilize elec- 
trical undulations substantially the same as those described and 
claimed in the Bell patent of ’76, but utilizes electrical undulations 
radically unlike any ever Known until Dolbear discovered his method 


and apparatus, and for the reason that there is nothing in either the 
Dolbear method or apparatus copied from anything described or sug- 
gested in the Bell patent of 1876. 


Respectfully submitted, by 
CAUSTEN BROWNE, 
J. E. MAYNADIER, 
of Counsel for Appellants. 


